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37-way moulded-on 
polypole coupler. 


tom-built 


BICC design and manufacture to customers’ specific 
requirements polypole coupler systems incorporating flexible 
multicore cables. These systems cover a wide variety of sizes 
and types of cable each terminated with robust moulded-on, 
couplers. 

BICC polypole coupler systems are particularly suit- 
able for the reliable outdoor interconnection of mobile radio 
or electronic control equipment. 


Further information is contained in Publication No, 
TD TPC 5—available on request. 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 
21 BLOOMSBURY STREET, LONDON, W.C.1 
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_ Mulli-range Testmeters 
Valve Voltmeters 
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A new Grommet development 


THE DOUBLE SEALING 
EMPIRE RUBBER GROMMET 


infinitely accommodating in use: 


considerably reduces range of sizes 


because the same grommet can be used with 


several plate thicknesses or cable sizes: 


PAT. APP. No. 5255/59 


This newly developed self-conforming grommet, 
because it is immediately self-locking against the 
elements, is the solution to many of an engineer’s 
sealing problems. 

Any one size will not only accommodate itself to a 
variety of mounting plate thicknesses, but (designed 
for cable or control rod) will take these in a variety 


of sizes and be weather-, water- and dust-proof at a 
variety of angles to the cable or rod. 


Because of its capacity to conform to many varying 
requirements, it enables a workshop stock range 
of grommets to be reduced to perhaps one tenth of 
that at present maintained. 


THE NEW BLIND GROMMET THE NEW DESIGNED GROMMET 


SECOND SEAL 


FREE FITTED 


In the cable grommet variety the same double pressure 
seal is created, allied to tight seal on various diameters of 
cable. This new grommet gives sound sealing at all 
vital points. 


FREE 
Note how when sprung into = the grommet 
y 


provides a ect double seal 


MAXIMUM VOLTAGE (Vv) 


its own permanent 
ve also creates a tight 
plate. 


pressures. e angled 
pressure hold on the me’ 


P- -e- 


A useful feature of this cable grommet is that by reason of the designed ta 

of the cable entry and the flexibility of the web, a considerabl one of cable 
entry and a variety of cable size are possible. This avoids necessity for 
special grommets with angled bores. 


In the conventional grommet, only one 
thickness of plate and only one size of 


Now being produced in a range of sizes 


THESE GROMMETS WILL SOLVE 
YOUR SEALING PROBLEMS 


EMPIRE RUBBER COMPANY - 


pe eo 

‘or catalogue section 
and detailed particulars. 
DUNSTABLE 


BEDFORDSHIRE - ENGLAND 


R.B.101 


‘, 1961 January, 1961 WIRELESS WoRLD 3 


GERMANIUM 
POWER 
TRANSISTORS 

are best selected from this chart 


—then you should contact the MULLARD technical 
information service, who will give you all the data you 
need to confirm your choice. 
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Oc 22 23 24 1A 


CURRENT GAIN (&') 50 Tele) 
GREY is maximum allowable collector Here is a guide to recommended applications: 
-emitter voltage at maximum 
continuous current. * OC22 for high-quality industrial audio 
: oe ke %* ©OC23 for ferrite memory core drive 
BLACKismax 
base voltage Vcb max. (le=0). %* OC24 for r.f. power applications 


* OC28 for d.c. converters (24V version) 

%* OC29 for extra high gain 

for general purpose, low-cost application 

for general purpose, high-power audio and d.c. converters 
(12V version) 


semiconductors 


for industry SEMICONDUCTOR DIVISION 


Mullard Limited - Mullard House - Torrington Place - London WC1 - Tel: LANgham 6633 


@® Mis 27a 
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*” MARK 5 DECK 
28 GNS. 


performance ! 


A tape recorder is only as good as its deck. This is where 

precision in manufacture and assembly is vital for 
costinsionsh standards of recording and reproduction. 
In the Brenell Mark 5 deck there’s a rare combination of 
advanced technology and an almost-forgocten kind of 
craftsmanshi 


, p. 
The Mark 5 deck has a remarkable, new main 
motor of a type widely regarded as the most effi- 
cient to be used in tape recording. The HYSTE- 
RESIS SYNCHRONOUS MOTOR, with a balanced 
outer rotor and a heavy, statically and dynamically 
balanced flywheel. It brings ‘wow and flutter’ 
down to below .1% at 7} ips! 
This and the other components providing the specifica- 
tion shown below are assembled with fanatical care. 
Brenell Mark 5 (and all other equipment) production 
is an individual task which is repeatedly checked and 
tested. Nothing less than mechanical and electrical 
perfection will do. 
At 28 gms., you'd be missing a great deal to pay less 
and there’s no need to pay more. 
Abridged spocteengien 
3 INDEPENDENT MOTORS 
4 RECORDING SPEEDS 
— in either direction. 1!,200ft. reel rewound in 45 


WOW AND FLUTTER | FREQUENCY RANGE: 

Below .05% at 25 ips 15 ips: 50/16,000 c/s + 3db 
Below .1% at 7 ips 74 ips: 60/12,000 sg + 3db 
Below .15% at 32 i ips: s + 3db 
ips 1% ips: 60/4,000 c/s + 3db 
pr FREQUENCY CORRECTION at [5, 7} and 32 ips. 
ACCEPTS 8}in. REELS, syed 2a DIGITAL REV. COUNTER 
PROVISION FOR EXTRA H 


TAPE RECORDERS: 


3 STAR: 58 GNS. 
MK.5: 64 GNS. 
re li e 3 STAR. R'P STEREO: 89 GNS. 
; MK.5 R/P STEREO: £99 . 12.0 


* } track available with 3 Star models 


Full details and the address nearest stockist from the Sole Manufacturers 
BRENELL ENGINEERING CO. LID. - Ia DOUGHTY STREET - LONDON WC1 CHAN 5809 & HOL 7358 


ECK 


| STAR 


OL 7358 


Sia 
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Printed 
Circuit 
Counter 
Panels 


5O0kc/s Scaler 


. . 1Mc/s Scaler 
A complete range of transistorized counter 


A 
panels of common size, fixing method Input Amplifier 


: , . Gate Unit 
and electrical connexion, designed to provide 


a flexible unit system tomate: Geatiater : 


whereby any special requirements 1Mc/s Oscillator 


in the counting or data processing fields Power Unit 
can be quickly built up. 50kc/s Read-out Scaler 


1Mc/s Read-out Scaler 


A fully illustrated brochure giving 6 Channcl Guteut Unit 


complete performance and 
Read-out Unit 
specification figures for 
Meter Display Unit 
every panel in the range is 
Lamp Display Unit 
available on request. 
Numerical Indicator Tube 


Shift Register Stage 
Shift Register Driver 


RANK CINTEL LIMITED 
Worsley Bridge Road * London: SE 26 
HiTher Green 4600 


Sales and Servicing Agents: 
Atkins, Robertson & Whiteford Ltd. Industrial Estate, Thornliebank, Glasgow; 
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford; Manchester, 16; 
Hawnt & Co. Ltd., 112/114 Pritchett Street, Birmingham 6 
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Portabie/Mobile 


V.H.F RADIO TELEPHONE 


TYPE W.S B44 MkK2. 


CHECK TX. pes AERIAL 


EXPORT ONLY 
CRYSTAL CONTROLLED 60-95mc/s. 


A modern 14-valve superhet receiver and AM transmitter using current series of 

B7g valves. Valve line-up: 2-CV136/7D9, 1-CV137/EAC91, 7-CV138/EF91, 4-CV416/ 

6F17. Robust cast aluminium case includes 5in. loudpseaker. Internal vibrator pack (synchronous type) 

provides operation from 12-volt accumulators or vehicle or boat 12-volt supply, in fixed or mobile use. Available, 

less crystals and accessories, but with connecting plugs, ex-stock. Accessories and crystals for specified 
frequencies in the range 60-95 Mc/s can be supplied to order at extra cost. 


Each unit is fully tested and in good condition. Price (including packing FOB London), £20 each. 
Special quotation for quantities up to 500 sets. 


50 MICRO AMP MOVING COIL METERS 


Brand New & Boxed—Large Stocks available 
Made on Government Contract by Famous British Maker 


3}in. Square—800 ohms resistance. 4 Scales operated by mee ** Set-zero ”— 
“0-3 a “ 0-30 ”—** 0-300.” Easily coupled 

to rotary range switch by cord or lever. 
Ideally suitable for transistor tester, output 
meter, volt-milliameter. Adjustable to work 
as centre-zero 25-0—25 yA. 


A RANGE OF METER BOXES 


Useful for all kinds of testgear, a quality job 
in welded steel, finished in grey hammer stoved 
enamel. Standard panel size 4}” x 7}”, avail- 
able in depths 2”, 3”, 4” and 6”. 

UNDRILLED: 2” 12/6: 3” 13/-: 4” 13/6: 
6” 15/-. With panel punched to take one 50uA 
meter, add 1/6, or to take two meters 2/6. 


Complete with data 


METER 19’6 « (ain ti 
memes SS!= ( a 


SPECIAL PRICES FOR 100 LOTS 


TEST GEAR COMPONENTS (LONDON) LTD 


IS ARCANY ROAD, SOUTH OCKENDON, ESSEX TEL: SOUTH OCKENDON 2610 
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Goodmans loudspeakers are subjected to the most severe AXIOM 110 
Price £3.15.9 (Pius P.T. £1.4.3) 
examination in the anechoic chamber, shown above, during Power Handling : . 10 Watts. 
Flux Density : ........++. 2,000 Gauss. 
both development and subsequent manufacture, ensuring AXIOM 112 asillustrated 
Price £6.8.8 (Plus P.T. £2.1.4) 
that your GOODMANS HIGH FIDELITY LOUD- Power Handling’: ...........:. 12 Watts. 
Flux Density : ............ 16,000 Gauss. 
SPEAKER has “passed with honours” and that its BOTH UNITS have a frequency 
range of 40-15,000 c/s and imped- 
performance will justify your choice. ance of 15 ohms. 


; Re 


i Please send High Fidelity Manual. ! 
GOODMANS ! 


i 
I 
I 
1 Address 
GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middlesex. i 
Tcl : Wembley 1200 (8 lines) Grams : Goodaxiom, Wembley, England : 
Available in all countries. I 

4.33 


In every sense the greatest range—in every country the greatest name 44 WW 
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This multi-range meter, using 
Sangamo Weston S.157, is one of 
several similar instruments pro- 
duced by Anders for Ultra 
Electronics Limited within 14 
days, The meters are used in 
Ground Test Equipment supplied 
to-B.0.A.C. (shown below) for 
testing the Ultra Engine Throttle 
Control fitted in Bristol Britannia 
Aircraft. A-typical example of 

the quick service Anders are 
giving to many famous firms. 
Anders are indebted to Ultra 
Electronics Limited and B.O.A.C. 
for permission to illustrate this 


Ly, 
ey * 


special 
multi-range 
meter 
produced for 
Ultra in1i14 days 


The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual, 
meter requirements from production, development and research. Most standard meters are available 
immediately from stock. Non-standard meters are calibrated, tested, and normally ready within 10-14 
days. All shapes; sizes from 1}” to the largest switchboard meters. All well-known makes and all types 
including moving coil, moving iron, thermocouples, electrostatic, dynamomieters and full range of 
meter accessories. Anders would like to demonstrate the kind of service they’can give you and look 


forward to your enquiries, by letter or by telephone. 


i \ | | i YEN" ELECTRONICS LIMITED 
103 Hampstead Road, London NW1. Tel: EUSton 1639 
Contractors to GPO and Government Departments. 


Ministry of Aviation approved. 


METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 
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So easy to build 
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80 easy to use 
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6W STEREO AMPLIFIER KIT HI-Fi STEREO AMPLIFIER KIT 


GLOUCESTER----~-5 


Mode! STEREO CABINET KIT Model S-88 
S-33 Gives 16 w. out- 
put (8 per chan- 
A versatile nel with 0.1 per 
- os ry aa 
STEREO! oe). te hes 
MONAURAL ed 


Amplifier with wey output for a living 


room. n to convert a favourite recorder inputs and push-button colection ap 
? (monaural) vedlagrem into a stereo-radio- well as many other first class features wah 
gram. 3 watts per channel; 0.3% distortion above its price range. two-tone grey 
ne of at 2.5 wichnl.; 20 dB N.F.B., inputs for Radio metal cabinet with a surround and 
‘O=- (or Tape) and Gram., Stereo or Monaural; poo Bo ultra-linear £25 
Ganged controls. $11 8.0 oVe 
Sensitivity 100 mY. . ic ena Se io mV. (2 mV. available 20/- 
L 
Specially aeveloped to meet the va needs HI-Fi SPEAKER SYSTEM KIT 
oa HI-FI SINGLE CHANNEL of ditarant homes wil house Tape Buk slot “Hee pera 
eco yer, uner and Stereo Am: - 
« AMPLIFIER KIT Model MA-I2 ts oddiion, tne the tence of those to whom Sasseaehiics 
space is an overriding consi eration, it is 
ottle A compact —_ to house speaker systems at each end. r this bass reflex cab- 
, a purpose a loudspeaker kit, comprising two 4in. inet, “in the 
innia poe eg OP plus Sin. speaker systems, balance unit, speaker white. Fre- 
g ves wy grille, cutting template, padsaw and mounting quency response 
of cies pose — details is also available. Neutral hardwoods have to 40-16,000-c/s. 
a carefully been selected so that the finished product Power rating 25 
i can be stained and polished to individual choice. ote, Piiaehed 
A There is storage space for records, etc., also for we 
power amplifiers. | Dimensions: length 464in., speaker units 
Sil a... are eight 30in.. depth 2lin. Bin. high flux 
AC. | wolf (12,000 lines) 
: to eo eh = Sppetate cone cone and 4in. wide angle 
s ad "aoe nin ae for as frequencies. 
plifier in a stereophonic ae, Other applica- Wieh legs W126... 200004 £10.5. 6 


tions include sound reinforcing systems, 
tr dul s, for use with tape 
recorders, also asa general purpose laboratory 


£9.19.6 


TRANSCRIPTION RECORD 


amplifier. 


completely 


High performance at 


cost. 
This attractive Transcription Record Player 


assembled on plinth. 


1Stin. and houses 

= CL OSED a special (2a. bess 

le! speaker wi an. 

speech coil, ellip- 

RP-IU Mk. I for Tape Deck or Record d Player £15 18 6 tical middle spea- 

With 4spd. § Mk. Il for both T/D and R/P .. . 417 8 6 5 Ker together with 

AC. > 2 @ pressure unit to 

oa — 4 cover the full fre- 
= ran 

Stereophon-  Penmumnunes CHEPSTOW 20,000 og AS 


EQUIPMENT CABINET KIT 


COTSWOLD SPEAKER 
SYSTEM KIT - 
This acoustically 


designed enclosure 
measures 26 x 23 x 


rates many new tures which taste, all parts are precut and drilled for 
sual, ey suitable for all types of recordings on pa Pp 
discs. it has the new laro RP.594 unit ease of assembly. 9.18.6 
lable with the Ronette Stereo Pick-up ane sS 
mono 5 
ia-t— STEREO CONTROL UNIT KIT 
0-14 gramophone records. - Model 
uUsc-l 
ypes STEREO-HEAD BOOSTER KIT eacenennd 
— ye ee 
, » jesign: r those whose r ile ( 
eC of USP-I ae 2 premium, will — Record a ae a a ys 
Hi-Fi Stereo Tuner, Stereo plifier an : ] 
look Pre-Amplifier amplifiers where needed. An upper deck is available = pent A a oot g Gao a 
for low-output for the a stereo amplifiers to - po ‘+ 1¢B. Negative feedback rumble and 
Hi-Fi P.Us. ben Vensered and leh variable low-pass filters. Printed circuit 
Lae? 2 a. to = = finishing agperzonel taste. Overall beards ts inputs from most tape 
mV. Output imensions are 35in. x |8in. x . Accep heads 
adjustable 33in. high. £10.1 0.0 - p= Ae Cen eee 7.1 9.6 
from 20 mV. to 2 V. 40-20,000 c/s. Alo () ra] Te nina Cit ied CO 
py a A " in e Deferred Terms * deals with other equipment. ae 
amplifier. . . available on all orders above £10. Details on request. 


INS 


A member of the Daystrom Group. 


DEPT. W.W.I, GLOUCESTER, ENGLAND 
MANUFACTURERS OF THE WORLD’5 LARGEST-SELLING ELECTRONIC KIT-SETS 
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Sin. OSCILLOSCOPE KIT 


Model O-12U 
Laboratory quality at 
utility oscilloscope price 
and ease of assembly make 
this kit of outstanding 
value. Vertical frequency 
response 3 c/s to 5 Mec/s., 
+15 dB. —S5 dB., sensi- 
tivity 10 mV. per cm. at 
: ke. Horizontal frequency 

| c/s. to over 400 ke/s. 
(+1 dB. up to 200 kc/s.). 
The Heath patented sweep 
circuit functions from 10 c/s 
to 500 kc/s. in five ranges 
giving five times the usual 
sweep of other ‘scopes. 
In addition it has scala short re-trace and rise 
times and electronically — power supply. 
— is a 48-page instruction: £34.1 5.0 


ELECTRONIC SWITCH KIT Model 
(Oscilloscope Trace Doubler) S-3U 


This extremely useful, 
" low priced device will 
extend the use of your 
single-beam oscillo- 
scope for duties other- 
wise only in the pro- 
vince of the double- 
im tu e 
In short, at a nominal 
cost, the Heathkit 
model S-3U will give 
you the advantages of 
a double (or other couteigiel beam ‘scope, while 
retaining all the advantages of your present single- 
beam instrument. 
Hitherto an electronic switch of this nature, permitting 
the simultaneous observation of two signals on the 
screen of a single-beam C.R.T. oscilloscope, has cost 
nearly as much as the 'scope itself. 18.6 


RESISTANCE-CAPACITANCE 
BRIDGE KIT Model C-3U 


Measures capacity !0pF 
to 1,000uF, resistance 
100Q to 5 megohms and 
power factor. 5-450 v. 
test voltages. Safety 
switch provided. 


£7.19.6 


AUDIO SIGNAL GENERATOR KIT 
Model AG-9U 


10 c/s. to 100 ke/s., 
switch selected. Dis- 
tortion less than 0.1%. 
10 v. sine wave output 
metered in volts and 


#s —-£19.3.0 


AUDIO VALVE MILLIVOLTMETER 
KIT Model AV-3U 
Very sensitive. High stability. | mV. to 300 V. A.C 
400 ke/s. 


— £13.18.6 


@ Deferred 
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MULTIMETER KIT 
Model MM-IU 


Provides wide voltage, current, resistance 
and dB ranges to cover hundreds of 
applications. Sensitivity 20,000 ohms/ 


volt D.C. 5,000 ohms/volt A.C. 
Ranges: 0-1.5V. to 1,500V A.C. and D.C.; 
1S0uA to ISA D.C.; 0.20 to 20MQ, 


4tin. 50 vA meter. 


£11.8.6 


DECADE CAPACITOR 
KIT Model DC-IU 
Sey values 10OuuF to O.NIIuF in 


100upF steps. Precision silver-mica 
capacitors and minimum loss ceramic 


wafer switches ensure £5. 18.6 
. 


high accuracy. 


TRANSISTOR PORTABLE 
RADIO KIT Model UXR-I 


Presented in elegant real hide case with 
tasteful gold relief. nm be assembled 
in 4 to 6 hours, and you have a set in the 
top flight of transistor portables. Pre- 
—— LF. transformers, printed circuit 
and a 7in. x 4in. high- 

flux speaker. £1 s 8.6 


HI-Fl F.M. TUNER 


Tuning range 88-108 Mc/s. Flywheel 
tuning. Attractive Plastic Front Panel 
in two-tone grey with golden trim, 
surround and motif. Thermometer 
type visual tuning indicator. Pre-aligned 
LF. transformers (eliminates adjustment). 
Three |.F. Stages. Wide-band low dis- 
tortion. Ratio Detector. Complete 
R.F. Unit, wired, tested and pre-aligned 
(ready for mounting to chassis). Printed 
circuit for \.F. Amplifiers and Ratio 
Detector, for ease of assembly. No align- 
ment necessary after assembling. Built- 
in power supply. Output sockets for 
stereophonic adaptor (for stereo trans- 
mission when available). 
TUNER UNIT Model FMT- 

4U (incl. 16/11 P.T.) with 

10.7 Mc/s. 1.F. output ..... 2.2 
Fi.. AMPLIFIER Model FMA- 

4U complete with case and 

WEED: ceresuimscmiemnnenes £10 10 6 


Sold separately ......... Total £13 12 6 
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CAPACITANCE METER KIT 
Model satan 


This Direct-Reading 

Meter is a very low priced, time- 
saving instrument which is so useful 
that it should be part of the general 
equipment of every electronic 
laboratory and production line. 
Easily built in a few hours. 0-100uuF, 
0-1,000zF, 0-0.01uF, 0-0.1uF. The 
meter has 4}in. scale and can be 
used by an unskilled operator 


ft fe inutes’ 
— £1 4.1 0.0 


22in. SERVICE OSCILLOSCOPE 
KIT Model OS-! 
Light, compact, portable, for service engineers 
Printed circuit board for easy construction. We 


oo Size 5in. x Bin. x I4}in. £18.19.6 


POWER SUPPLY UNIT KIT 
Model MGP-I 


Compact, general pur- 
e unit suitable for 

M Tuners, Tape Re- 

cording Amplifiers and 


general Laboratory 
use. Input 100/120 v., 
200/250 


AUDIO WATTMETER KIT. 
Model AW-IU 


This popular meter is used in many recording studios 

and broadcasting stations as a monitor as well as for 

servicing purposes. Dissipation rating up to 25 w. 

continuous, 50 w. intermittent. 18.6 
s 


VALVE VOLTMETER KIT 
Model V-7A 


The world’s most popular valve 
voltmeter, with printed circuit 
and | per cent. precision 
resistors to ensure consistent 
laboratory performance. It has 
7 voltage ranges measuring res- 
pectively d.c. volts to I, and 
a.c. to 1,500 r.m.s. and 4,000 
peak to peak. Resistance measure- 
ments from 0.1 ohm to 1,000 M 
ohms with internal battery. 
D.C. input impedance is I! 
Megohms and dB measurement 
has a centre-zero scale. Com- 
plete with test prods, leads and 
standardising battery. | 


£13.0.0 


R.F. PROBE KIT Model 309-CU 


This complete probe kit will extend the frequency 
range of the V-7A Valve Voltmeter to 100 Me/s. 
and will enable useful voltage indication to be ob- 
tained up to 300 Mc/s. 1 5 6 
s s 


Terms available on all orders above £10. @ 


DEPT. W.W. 


1, GLOUCESTER, ENGLAND 


A MEMBER OF THE DAYSTROM GROUP, MANUFACTURERS OF 
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**HAM ” TRANSMITTER KIT 
Model DX-40U 


Covers all amateur bands 
from 80 to 10 metres. 
Power input 75 watts 
C.W. 60 watts peak 
controlled carrier phone. 
Output watts to 
aerial. Provision for 
V.F.O. Filters minimise 


1Y.me899.10.0 
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Heathkit 


* Latest Additions * 
to our range of kits 


TAPE AMPLIFIER UNITS 
Models TA-IM and TA-IS 


This Combined 
BALUN COIL UNIT KIT me fae > 
monophonic and Stereophonic 
Model B-1U models. Model TA-IM can 
Useful tr itter Y. dified to the stereo version with 
Will match bal d co- dification kit TA-IC. 
axial lines, used on most 6 a IS. £€22/4J«: 
modern transmitters, to bal- bn P ay $ TAS, alms 
anced lines of either 75 or » 
3002 impedance. Can . 
used with transmitters an 
receivers without edjust- 4-wave TRANSISTORISED 
ment over the frequenc PORTABLE RADIO 
~ range of 80 through | 
meters, and will handle power inputs Model RSW-!I 
up to 200 watts. ove , 
Using 7 latest type 
transistors and 


MATCHED HI-FI STEREO KIT 


t) 
6 w. Hi-Fi Amplifier, Model S-33..............+ aii 8 0 
Twin Stereo Speaker Systems Model SSU-!... £20 11 0 
Total cost if purchased separately..........+.+.+ £449 0 


YOURS for £42.1 0.0 


if all ordered together, or £8/8/- deposit and 9 month! 
payments of £4/3/-. Pedestal speaker legs £2/14/- 
optional extra. 


PERSONAL TRANSISTOR RADIO KIT 


Model UJR-I 


Operated by a 4.5V. 
torch battery, this sensi- 
tive dual-wave head- 
phone set is a fine 
introduction to elec- 
tronics for young and 
old. In lolystyrene 

moulded plastic case 
which accomm 


d lifii 
W eddedy ates battery (and amplifier £2.1 6.6 


Additional Amplifier Stage Model UJR-IS will 
enable the UJR-I to work a loudspeaker under favour- 
able conditions. 16/6 extra. 


FREE 


A copy of our latest (British) Heath- 
kit Catalogue will be sent upon 
request. 


All prices include free delivery in U.K. 


three diodes this 
highly sensitive set 
is specially de- 
signed for Short 
and Medium wave- 


bands , 
90-200, 18-50 and 
11-18 m.). In solid leather case 


ae — fecreceab le £20.1 8.6 


R.F. SIG. GENERATOR 
Model RF-IU 


Provides extended frequency cover- 
= on six bands from 100 ke/s.- 
100 Mc/s. on fundamentals and up to 


200 Mc/s on cali- £11.11.0 


brated harmonics. 
GRID-DIP METER 
Model GD-IU 


Functions as oscil- 
lator or absorption 
wave meter. With 
plug-in coils for 
continuous fre- 
quency coverage 
from 2 Me/s. to 


£9.19.6 


Two Additional Plug-in Coils Model 
34I-U extend coverage down to 
350 kec/s. With dial correlation 
curves, 15/-. 


TRANSISTORISED GRID. 
DIP METER 
Model XGD-I 
Similar to GD-IU. Fully transistorised 


of 175 1045 Mes. £9.18.6 


ll 
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dependable 
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AMATEUR TRANSMITTER KIT 
Model DX-100U 


The world’s mas 
most popular 
“Ham” T.X. Kit 


Completely self. ined, compact “ Ham" Trans- 
mitter. 


@ Built-in, high stable VFO and all Power Supplies. 


@ TVI: Careful design has reduced TV! to a minimum 
by use of effectively screened frequency-generating 
stages and pi tuned circuits at the input and output 
of the PA stage, and by I! chokes and pi network 
filters to all outlets from the cabinet. No fewer than 
35 disc-ceramic by- capacitors help to achieve 
the exceptional stability and high-performance for 
which this Transmitter is noted. 

@ The KT88 high-level anode and screen modulator 
ag gives over 100 watts of audio from less than 1.5 
mV. input. 

@ Adjustable drive and clamp control ensure that valves 
are only driven sufficiently to maintain the required 
output. 


@ Keyin, 
cat 


on CW is via the VFO and buffer amplifier 
es; the other RF valves are biased beyond cu:- 
off. When zero-beating the TX with incoming signals, 
the exciter stages only may be run without the final 
amplifier being switched on. 


@ Provision has been made for remote control operation. 
@ VFO slow-motion drive is very smooth and back-lash 


free. @ VFO or Crystal control. 
O Soitcs. henson ewe? £78.10.0 
VARIABLE FREQUENCY 
OSCILLATOR KIT 
Model VF-I1U 


Specially designed to 
meet the demand for 
the maximum possible 
flexibility from an ama- 
teur Transmitter which 
would otherwise be sub- 
ject to certain limitations 
i by crystal con- 
For all Amateur 
160-10 metres. 
Ideal for Heathkit DX- 
40U and similar transmitters ............ 
Price less valves £8/19/6. 


£10.12.0 


Our Technical Consultation and Service 

Departments are always ready to help in 

the unlikely event of your experiencing 
any difficulty. 


Seas send me FREE CATALOGUE (Yes/No)......... | 


| Full details of Model(s)  ........cscsescseceesseneesesensese | 

l NAME. ...... esacesielianiianvaphiosbsdihpironcantosmmeatiala | 
(Block Capitals) 

| BAITED ecriicccoccsnssnsssssncccecescssochisscahentoosouienas | 

| eoenee ocecopepsnsnbboccceseesansdnoboncooonecsseeebasongned wwi | 


@ Deferred Terms available on all orders above £10 @ 


DEPT. W.W.I, GLOUCESTER, ENGLAND 
THE WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS 


++ + + + + + + + + + + + + + + + + + + + + - + HH HH HH HHH 
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@ GOOD STRONG SIGNALS 
@ CLEAN PICTURES 
@ ELIMINATION OF AERIALS 


An occasional intermediate amplifier and neat house-to- 
house wiring are the only visible evidence that, in this area, 
for the first time T.V. is being enjoyed at its best, with clean 


pictures, no interference and no aerial replacement and 
repair costs. 


Built with the future in mind, the installations of to-day are 
capable of handling a third or fourth channel—or more, 
colour, “coin-in-the-slot” T.V. or any foreseeable develop- 
ment in television and sound techniques. 


E NIE COMMUNITY TELEVISION SYSTEM 


Full technical particulars together with 
any planning assistance that 
may be required can be obtained from 


THE GRAMOPHONE COMPANY LIMITED. 
Recording and Relay Equipment Division, 
HAYES, MIDDLESEX, ENGLAND. - Telephone: Southall 2468 
(One of the E.M.1. Group of Companies) 

eclctv/s 


Janual 
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A new series of Vinkor adjustable pot cores has now been developed by Mullard for use in the 
frequency range 100 kc/s to 2 Mc/s. This series is in addition to the highly successful group 
already widely used for frequencies between 1-kc/s and 200 kc/s. 
The world’s most efficient pot core assembly, the Mullard Vinkor gives a choice 
of 3 permeabilities and has exceptionally high. performance and stability. 
Write today for full details of the wide range of Vinkors now available. 


muniard VINKOR 


ADJUSTABLE POT CORE ASSEMBLIES 


es MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1. 


mciic 


WIRELESS WORLD JaNuary, 1961 


BUILDS COMPLETE STUDIOS 


Many countries owe their first glimpse of TV to the resource and enterprise of 
Pye. Today Pye transmission equipment is used by the television services of more 
than twenty-eight nations throughout the world. Even in such countries as America 
and Canada, where television is highly developed and keenly competitive, the 
Pye product is increasing in demand. The company’s pioneering work in the 
field of TV transmission, and the succession of major developments which they 
have introduced, have given Pye a place of leadership in the industry. 


For full technical details, please write to 
PYE TVT LTD., CAMBRIDGE, ENGLAND 


1961 


January, 1961 WIRELESS WORLD 


15 


CATHODEON 


MINIATURE 
THERMOSTATICALLY 
CONTROLLED 

OVEN 


GENERAL DESCRIPTION 


This oven was designed specifically for accurate 
temperature control of Style “J”? Quartz Crystal 
Units but is ideally suited for other components such 
as transistors, diodes, thermistors, etc., which are 
sensitive to ambient temperature variations. Heat 
control is achieved by a bi-metallic thermal switch. 
Capacity of the inner shell #” x 3?” x #4” 

(2.0 x 0.9 x 2.3 cms). Overall dimensions 1}” x #}” x 
24” long (3.2 x 2.0 x 6.6 cms). Weight 1 § oz. (43 grms). 


AOTUAL SIZE 


OPERATING DATA 


6v or 12v supply. Power consumption 4.6 watts. 
Temperature settings between 50°C and 85°C. 
Standard tolerance on setting is +2°C but 
+1°C can be supplied. 

Temperature differential over the operating 
temperature range is within +2°C of the 
setting-up temperature. The heating-up time 
is less than § minutes from +20°C to +85°C. 


CATHODEON CRYSTALS LIMITED 


LINTON CAMBRIDGESH 


TELEPHONE LINTON 501 (4 lines) 


IRE 
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PORTABLE! 
LOW DISTORTION 


Transistor Oscillator 


SQOLARTROM 


R-C Oscillator CO 1008 


20 c/s to 200 kc/s, continuously variable 
Outstanding Frequency and Amplitude stability 
Dror <0-25 % above 100 c/s, D,,., <1 % below 100 c/s 
Battery powered 

Weighs only 4 Ibs (2 kg). 


The new Solartron R-C Oscillator, based on an original design by the 
Royal Radar Establishment, is fully transistorised and is powered by 
two internal batteries. 

Frequency may be set to an accuracy of + 5% with fine control dial, and 
is held to within 0-2% of the set frequency over an 8 hour period. 


BRIEF SPECIFICATION = Frequency stability: 0-2% over 8 hour period 
Frequency accuracy: +5% 
Output: 0-1 Volt (loads > 50 ko) 
0-0:5 Volt into 6000. 


Amplitude stability: + 2% at full output 
Zout: 6000 at full output, > 2k@ on any setting 
Power requirements: Two 9V EVER READY PP9 P 


(or equivalent) batteries. 
3 months battery life, based on 
4 hours/day usage. 


Write now for full details: SOLARTRON LABORATORY INSTRUMENTS LTD. 


COX LANE, CHESSINGTON, SURREY. 


Telephone: LOWer Hook 2150 Cables: SOLARTRON CHESSINGTON 
Telex; 23842 SOLARTRON T. DIT 


A member of the Firth Cleveland Group 


® JANUARY, WIRELESS WORLD 


P) PILIC/2 


A* 
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Make contact 
With MULLARD EQUIPMENT LiMin| ff 


Mt 
fol 


Mullard Equipment Limited has extensive experience in the manufacture of telecommunications 
equipment to the stringent standards of performance and reliability demanded for military 
applications. This wealth of experience has also been applied in the development of the 
company’s civil telecommunications equipment, resulting in a range that sets the highest 
performance standards and meets all kinds of exacting operational requirements. 


Dual-diversity Independent Sideband Receiver—GFR552 
This equipment, designed in conjunction with the } 
British Post Office, is used by Communications ' 
Authorities throughout the world for long distance 
point-to-point short wave radio links. 

The GFR 552 is capable of receiving independent, 
single and double sideband transmission over a con- 
tinuously tunable frequency range of 4 to 30 Mc/s. 
Automatic frequency control is incorporated and 
provision is made for 9 crystal channels and variable 
bandwidth facility. 

The equipment is also used extensively for receiving 
broadcasting signals for subsequent re-broadcast and 
is suitable for working with dual—and triple-diversity 
aerial systems. 


19618 JaNuaRY, 1961 WIRELESS WORLD 


for telecommunications 


Mullard Equipment Limited provides a wide range of equipment 
for both civil and military communications 


Low Power HF SSB Radio Telephone SL 55 


Compact single unit (including a power pack for 12/24V d.c. or 110/200V a.c.) 
For fixed or mobile working. The transistorised d.c. power pack gives a low con- 
sumption when used from batteries. 

The SL 55 has a frequency range of 2—16 Mc/s and its frequency accuracy 
and stability eliminates the need for a speech clarifier. Provision is made for four 
crystal channels. 


Remote control includes frequency change and the set is also suitable for 
DSB and CW telegraphy. Available for simplex or duplex operation. 


Military VHF/FM Transmitter-Receiver—C 45 


Is in service with the UK Army and fully compatible with NATO 
standards, being hermetically sealed and ruggedised to K 114 standard. 
Designed for mobile working on 12 or 24V. cc. giving 15W output over 
the frequency range 23-28 Mc/s. Available for 100 Kc/s channel spacing 
(151 channels) or 50 Ke/s channel spacing (301 channels). Operation is 
extremely simple and no netting procedure is required. Includes 
facilities for vehicle intercommunication through the control harness 
which also provides for rebroadcasting and remote control up to 
1,000 yds. over a single pair. 


VHF Broadcast Link—GME 550 


Used by Broadcasting Authorities as either a fixed or mobile unit for outside 
broadcast work, the GME 550 is a high quality, broad band, FM link consisting 
of a transmitter and receiver which may be separately installed. Supplied on 19” 
panels or for mobile installation. There is a choice of frequency ranges; 65-80 Mc/s 
or 80-100 Mc/s. A.c. and d.c. versions are available; the d.c. power supply unit is 
transistorised. Facilities are provided for two-way transmission and cueing signals. 


HF Command Transmitter SL 56 


Versatile equipment which can be employed for a variety of services by 
the use of alternative drive units such as the C 11 or SL 63. It is con- 
tinuously tunable over the frequency range 2-24 Mc/s and because of 
unit construction is suitable for installing in vehicles from the ‘Land 
Rover’ upwards. With suitable drive units, the SL 56 provides the 
following outputs: CW -—1KW + FSK — 1kw 

R T — AM 300w PM | kw ssB 800w PEP. 


The SL 56 amplifier units can be supplied in instances where customers 
have suitable drive units. 


Rural Carrier Telephone System—TRC 7 


This transistorised carrier telephone system gives up to 7 stackable channels. A 
separate frequency for each subscriber gives complete privacy on a single 
exchange pair. The flexibility of the system enables it to be arranged to meet 
almost any user requirements. It is simple to install, fully tropicalised and has a 
low power consumption. A.c. or d.c. power supply units are available and the 
choice of relay sets is compatible with all standard exchange systems. 


For details of the full range of telecommunications equipment, write to 


MULLARD EQUIPMENT LIMITED 
See 


Mullard House - Torrington Place - London WCi - Tel: Langham 6633 


(PP) meseea 


l6c 


ORTHICONS 


ENGLISH ELECTRIC VALVE CO. LTD. 
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itor? 
How Compact is a Capacitor 


1961 


What capacitor P 


Tr 


et Bi PD I 


They’re all different. 


hich is the best then ?P 
SUF . 
LEX, of Course | 


Well, w 


Suflex P 


Yes, they’re the most reliable because Suflex are Masters 
Polystyrene capacitors can of the Empirical Art of Heat Shrinking (for resistance 
Domete queies, pF fer py, to humid conditions) and Ageing (for stabilization of 


than any other condenser of 
comparable performance. 


parameters). 


| 
| 
| 
i 
| 


ne They should be swollen up about all that! 


250 pF. 125 Volt Capacitor. 
Perhaps, but they’re not. In fact they're about the 


compactest capacitor to be had. We've used them for ages. 


SUFLEX Shion wm me corti 
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Precision Wire-Wound Resistors 


If you are a designer or engineer in computer circuitry, 

instrumentation or any other field of electronics you 

will find this McMurdohm Resistor technical catalogue: 
™,,,invaluable. Send for your copy. 


THE McMURDO 
INSTRUMENT 
co. LTD. 


ASHTEAD - SURREY - ENGLAND 
Telephone: ASHTEAD 3401 


24 WAY 
CONNECTOR 


3 Nylon leaded P.F, mouldings 24 WAY 
{ Easy insertion and withdrawal 32 WAY 


Send for full technical information to 


THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY Telephone: ASHTEAD 3401 


5650 


JANUAR’ 


: January, 1961 


Electronic 
Lung 


WIRELESS WORLD 


A member of the Pye Instrument Group 
W. Watson & Sons Ltd. has produced an 
electronic lung which is capable of replacing an 
iron lung. The Barnet Ventilator, as the instru- 
ment is called, is transistorised and is easily 
portable in cases of emergency. It is shown here 
in its application in an operating theatre for the 
administration of anesthetics. 


The Pye Instruments Group Consists of: 


Pye Atomics Division. 

Pye Industrial Television Division. 
Faraday Electronic Instruments ltd. 
Labgear Ltd. 

W. G. Pye & Co, Lid. 


STABLISHED 1637 
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VENNER Accumulators oO ee vena 
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Mou ia the Know 
HAVE THE RIGHT CONTACTS 


MAJOR TYPE ‘BPO 3000’ | and now PLUG-IN 3000 Type Relays 

The best known and most useful relay | Plug-in facilities in addition to all the versa- 
available. Spring sets allow from | tility and well-established, reliable features 

one make or break to 12 change- of the world’s best known 

~ overs. For minute or heavy ] relays. 

switching. Sensitivity | 

down to 20 milliwatts. Positive con- 

Adjustable for criti- mal ond temale 

cal timing, fast or slow 

operation. Standard | “tent PS 

or Tropical finish. | ‘2 "ey 

Special adaptations i Comets See 


zi 


PLUG-IN — TRANSISTORIZED UNIT 
Operation AC or DC Switching or Signal 
Current AC or DC 5 to 500 aa 
Transfer switching current 10 amps. or v. 


MINOR TYPE ‘600’ (Fitted with 
double pole changeover for 250 
volts, 2 amps.) 

Ideal for simple switching operations 
where lightness, compactness and 
economy are prime considerations. 
When fitted with contacts similar to 
those of the “B.P.O. 3000” type it is 
faster in operation and release. 


KEYSWITCH 


AUTOMATION 
SALES MANAGER COMPUTERS 


BATCHING COUNTING and PHOTO- 
2 IRONGATE WHARF ROAD, PRAED ST., LONDON, W.2 ELECTRICS 
TELEPHONY and INTERCOM 


Telephone: PADdington 223! a 


AUTO-TIMING and AUTOMATIC 
. SIGNALS 
Extremely advantageous quotations can be offered for quantity orders, MOTOR and MACHINERY CONTROL 


CURRENT and VOLTAGE 
Contractors to Home and Overseas Goveraments and H.M. Crown Agents. . REGULATION, etc. 


This relay incor- 
porates 15 amp. 
Micro Switch ; 
5 amp. Mercury 
Switch and stan- 
dard 0.3 to 8 amp. 
contacts. 


RELAYS FOR ALL PURPOSES can 
be manufactured to customers’ re- 
quirements for:— 
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All for 240 V 1 * Other Supply Voltages as Required 
TRANSFORMERS CONTINUOUS RATING. Short Rating Transformers also available 

5V 80A ... £10 

iy SA “ee .¥ 

eee 2.5V 

60 V 7A .. 4V 

110-120 V 4A... 2V 
gv 30A ... £9 

6V 100A ... €12 3.5V 

24V 30A ... £12 2Vv 

30V 25A ... £12 10V 

55V ISA ... €12 lov 

SV I50A ... £14 10V 

110-120 V 10A ... £15 Ov 

40 V 25A ... £17 ° 

5V 300A ... £20 10V 

6-12 V 50A ... £10 10V 

12Vv 60A ... £12 20V 

12V 100A ... £16 20 V 

50 V GOA ... £29 5V 
10-15-25V 100A ... £28 

10-20-30V 100A ... €33 22V 

110 V centre tapped 25A ... £29 28 Vv 
6-12-18-24-30V 112A ... él 


TRANSDUCTORS THREE-PHASE 
SATURABLE REACTORS TRANSFORMERS 


Input 400/440 V. 
Saturable Reactors for con- 40V 50 A 3-phase £40 
trolling AC loads from .SkVA 230 V 50 A 3-phase £78 
to 300kVA. Available for 110V 100 A 3-phase £90 
all standard AC supply volt- 4V_ 5,000 A 3-phase £130 
ages, single-phase and 3- 
phase. Standard DC control eon se Ber ee 
volts: 12, 24, 36, 110 and ee ae 
240 V 3-phase, 6-phase and 12- 
: phase Rectifiers. 


4) 


Ups 


Weeeeaeer 


yy ————————= VOLTAGE SELECTOR 
VVOLTMOBILE juro-TRANSFORMERS 


Range: From 1.6% to 100% of Supply Volts in 64 steps of 1.6%. 
ON LOAD SWITCHING. 


VOLTMOBILES can be used Single Phase Units 240 V 440 V 
by themselves or in Ne prim- ISA £28 £37 
ary of another transformer to 

give very fine changes of 30A £39 £50 
output Overvoltage avail- 60 A £69 £81 
able as extra. 100 A £99 £121 


[ID-C-MOBILE RECTIFIER SETS 


For 240 V AC. The larger outputs are available for 3-phase supply. 


Full load DC Volts and Amps are stated. 
Prices are without Meters and Regulators. 


6V 36V 110A 
6V 36V 220A 
6V 36V 40 
12Vv 36V 60 
12V 110 Vv SA.. 
12Vv 10V 0A 
I2Vv HOV I5SA.. 
I2Vv 10V 2A 
12Vv 10V 225A 
12Vv 220 V 130m 
24V 250 V 6A... 
24V 250V 0A 
24V 250V I5A 
24V 250V 220A 
24V 1,200 V 225 mA 
24v Built in to order—Ammeters—Voltmeters—Rheostats— 
24V Stabilising Circuits—Chokes—Variacs. 


CARRIAGE EXTRA on all units 


SPECIFIC ENQUIRIES are invited for HARMSWORTH, TOWNLEY & CO. 
iM HEAVY CURRENT EQUIPMENT, 2 JORDAN STREET, MANCHESTER 15. CENTRAL 5069 


EAT IO 


JANUARY, 
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A new 


Shape : 


A NEW STANDARD OF 
PERFORMANCE IN HIGH FIDELITY 
AUDIO AMPLIFIERS 


The AVEL TOROID DIVISION of Aveley Electric Ltd., 
now offer the type of transformer which the high fidelity user 
The unique properties of the geometry 


has been waiting for. 


WIRELESS WORLD 


the most s 


of the toroid, with the latest grain-oriented strip-wound magnetic 
cores and superior synthetic oer materials have skilfully 


been combined to give: 


Two TO30A outputs and 
one TM250A Mains trans- 
formers mounted on Stereo 
twin channel 30-50 watt 
test amplifier. Two EL34 
are used in the output and 
silicon diodes in the 500 v. 
450 mA power supply. 


The AVEL TM120D mains 
transformer and the AVEL 
TO30D/2 output transfor- 
mer mounted on a 30 watt 
Hi-Fidelity power amplifier, 


Write for fuller details 


TOROID DIVISION 


@ 


3 


development in Audio 


23 


ignificant 


for 10 years 


* WIDER BANDWIDTH *& LOWER DISTORTION 
* SMALLER SIZE % LOWEST MAGNETIC FIELD 


* HIGHER EFFICIENCY 
ae ' N 
e DISTORTION AT 30 WATTS. riiiiill 
40ci/s to 5Kcls < 25%. 
5Kc/s_ to ISKcls <10 % 
Ods 100ds IKehs Okc OOKchs, 


TYPICAL FREQUENCY RESPONSE OF 30W. 
AMPLIFIER USING AVEL TRANSFORMER TYPE NO TO3OA. 


“ELEY ESS 


Aweley Electric Limited 


SOUTH. OCKENDON, ESSEX Telephone: SOUTH OCKENDON 3444 Telex: 24120 AVEL OCKENDON 


P.S973 
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ELECTRo 


HIGH CURRENT 
SERIES 


MINIATURE 
MOVING COIL 
SERIES 


HIGH VOLTAGE 
SERIES 


MINIATURE 
SERIES 


NORMAL DUTY 
SERIES 


PNEUMATIC PRECISION 


TIME-DELAY 
Illustrated technical data sent on request: 


SERIES 
ELECTRO METHODS LTD.., General Products Division, CAXTON WAY, STEVENAGE, HERTS 
Telephone: Stevenage 2110-7 


, 196] 
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MA TRANSISTOR Converters and Inverters 


for fluorescent lighting and general applications. 
The range of operating voltages, powers and frequencies 
is under steady development. 


Inverters for fluorescent lighting from 12 volt d.c. supplies cover the. 


range from a single 6” tube to six 24” tubes or equivalent. 
Inverters for 12v. d.c. to 50 c/s or 400 c/s a.c. up to 100 W. 


Constant frequency and locked frequency inverters for camera 
and tape recorder operation. 


Inverter-rectifier systems for d.c. to a.c. conversion. 


MA TRANSISTOR Controller 


Magnetic amplifier intermediate stage, saturable reactor 


power stage. A’ temperature controller for use with a platinum 


resistance thermometer to provide power control 
up to 60 KW 3-phase. No mechanical switches. 


Constant current characteristic for platinum furnaces. 


THE PHOENIX TELEPHONE AND ELECTRIC WORKS LIMITED, 
THE HYDE, LONDON, N.W.9. Telephone COLINDALE 7243 


TELECOMMUNICATIONS 
PLUGS * LEVER KEYS - CABLES 
FUSE MOUNTINGS - AMPLIFIERS 
CONTROL PANELS - MOULDINGS 
COUNTERS - PLUNGER SWITCHES 
MAGNETIC AMPLIFIERS - RELAYS 
SATURABLE REACTORS * JACKS 
TRANSFORMERS * INSTRUMENTS 
CORDS - INTERNAL TELEPHONES 
TRANSISTOR INVERTERS « BELLS 
PROTECTORS - WIRES - BUZZERS 


O6' ARY 
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Advance '|\ 


~ac 
Xe . . . in this case up to 1 Mc/s. And the inside of theg), 
+ n> Advance time and frequency measuring counter type TCI 
\ is rather exceptional. Over 145 transistors and 21 printed’ 
“ne circuit boards have been cotabiued in an advanced design 
x! to provide the full facilities «nd high performance expected 


* x? Soy of a first grade laboratory instrument. 


Nett Price in U.K. $375 


Leaflet Y101 will be forwarded on request. 


SIX FIGURE DISPLAY accurate to +1 count 
FREQUENCY MEASUREMENT from 10 to 1,000,000 c/s 
TIME MEASUREMENT from 1 usec. to 2,777 hours 

Hr PERIOD MEASUREMENT } or 10 periods of input wave- 

‘orm down to 10 c/s 

RANDOM COUNTING totalling over any period 
OUTPUT TIMING PULSES from 10- to 10* p.p.s. 
INTERNAL STANDARD oven controlled 1 Mc/s crystal 
STABILITY +1 part in 10* at 25°C 


SELF-CHECK FACILITIES to internal crystal standard 
FREQUENCY MEASURING PERIOD 0-1, 1-0 or 10 seconds 


REPETITION OF COUNT manual or automatic 

POWER CONSUMPTION 3 W (battery), 14 VA (mains) 

DIMENSIONS length 12in., height 9in., depth | 
‘6in., weight 12Ib. ; 


AND NOW—Virtually to d.c. with V.LF._ 
Converter type C.A.1. 


Advance COMPONENTS LIMITED 


ee INSTRUMENTS DIVISION jo 
ROEBUCK ROAD HAINAULT © ILFORD © ESSEX © TELEPHONE * HAINAULT 4444 
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Microwaves 


: of thes! 
pe TCI 
printed 
| design 
xpected 


£375 | 


| 


Le 


urs 
tC wave- 
RADAR: Fire Control - Navigation of Aircraft and Small Ships - Automatic Landing + Missile 
Guidance + Transponders © COMMUNICATIONS: Multichannel Radio Links for telemetering 
tal 
- Data and Speech @ VALVES: Klystrons and Magnetrons for 35Gc/s and 75Gc/s bands - Monitor 
- Diodes for IGc/s to 35Gc/s @ INSTRUMENTS: Comprehensive Waveguide measuring circuits 
is covering 6 to 75Gc/s @ RESEARCH: Outstanding Research and Development of the latest techniques. 
ins) ‘ 
depth COMMUNICATIONS DIVISION - RADAR DIVISION - VALVE DIVISION 
MICROWAVE & ELECTRONIC INSTRUMENTS DIVISICN - RADAR RESEARCH LABORATORY 
V.LF. ELLIOTT BROTHERS (LONDON) LTD 
Elstree Way, Borehamwood, Hertfordshire - Elstree 2040 
r Airport Works, Rochester, Kent - Chatham 4/4400 
ELEY: MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
ITED 
SET 
LT 4446 
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1939-1960 


From very small beginnings, Hivac has grown to a company large enough to 
maintain the highest technical standards for subminiature valves, cold 
cathode tubes, numicators, neon indicator lamps, filamentary indicator lamps 


for telephone switchboards and other purposes; and a variety of small, 
specialised electronic components. The first company in the world to design 


and manufacture subminiature valves, Hivac now occupies one of the most 
modern electronics factories in the world. Yet Hivac still remain small enough 
to maintain a close and persona’ customer service which is second to none. 


TO INDUSTRY 
HIVAC LIMITED 


HIVAC LIMITED - STONEFIELD WAY - SOUTH RUISLIP - MIDDLESEX 
A member of the A.T.E. group 
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THE FULL 


APPRECIATION AND 


ENJOYMENT OF 
YOUR KIND OF MUSIC... 


The complete Quad range of 
matched units comprises: 
QUAD 22 Control Unit 
QUAD II Amplifier 
QUAD Electrostatic Loudspeaker 
QUAD F.M. Tuner 
QUAD A.M. II Tuner 
Send a postcard to Dept., 
for illustrated leaflet. 


QWAD for the closest approach to the original sound 


ACOUSTICAL MANUFACTURING COMPANY LIMITED - HUNTINGDON - HUNTS Telephone : 361 


internal calibration tt should be noted that all Philips electronic volt- 


meters contain calibration standards which enable the 


VHF Voltmeter, type GM 6025 


Frequency range: 0.1 Mc/s - 800 Mc/s 
flat from | Mc/s - 300 Mc/s 
—1 dB at 0.1 Mc/s 
+ 1dB at 800 Mc/s 


Measuring range: 10 mV (f.s.d.) - 10 V divided into 
7 ranges in a I-3-10 sequence 


Overall accuracy: <5%% with respect to full scale 


Input resistance: 65 kQ at I Mc/s ;50kQ at 100 Mc/s; 
35 k Q at 200 Mc/s 
Input capacitance: | pyF 
Replacement of the probe crystal: 
the probe crystal can be easily replaced and the instrument rapidly 
re-calibrated by the user 


For measurements on 50Q -coaxial lines the T-connector, type 
GM 6050T can be ordered 


| 3H k Li | a electronic measuring 
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user easily and rapidly to check, and, If necessary, 
to re-calibrate his voltmeter at any time without 
the use of additional instruments. 


Sold and serviced by Philips Organizations all over the world 
Sole Distributors in the U.K.: Research & Control Instruments Ltd., 
207 King’s Cross Road, London W.C. I 

Overseas enquiries please, to the manufacturers, 

N.V. Philips, EMA-Department, Eindhoven, the Netherlands. 
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DC Microvoltmeter, type GM 6020 


input T input I 
Measuring range: 100 pV (f.s.d.)- 10 mV (f.s.d.) - 

10 V in Il steps 1000 V in Il steps 
Input impedance: 1MQ(+1.5%) 100 MQ (+ 1.5%) 

in parallel with in parallel with 

20 pF 10 upF 
Overall accuracy: with respect to full scale + 3% 
Pre-deflection : <S pV 
Drift: 1 wV per hour after | hour of warming-up 
Automatic polarity indication 


DC currents may be measured directly from 100 yyA (f.s.d.) up to 
10 wA 


LF Millivoltmeter, type GM 6012 


Frequency range: 2 c/s - | Me/s 
Measuring range: I mV (f.s.d.) - 300 V in 12 steps 
dB scale: — 80 dB up to +52 dB 
(0 dB= | mW into 6002) 
Input impedance: 4 MQ in parallel with 20 pyF (up to 3 V); 
10 MQ in parallel with 10 wyF (in the other ranges) 
Overall accuracy: with respect to full scale 
+ 2.5%, 5 c/s - 100 ke/s 
+ 5%, 2 c/s - | Me/s 
Pre-deflection: < 100 wv 


HF Millivoltmeter, type GM 6014 - 


without with 
pre-attenuator pre-attenuator 
Frequency range: | ke/s-30 Mc/s 10 ke/s-30 Mc/s 
Measuring range: I mV (£s.d.) - 100 mV (f.s.d.) - 
300 mV in 6 steps 30 V in 6 steps 
dB scale: —80 dB up to -8 dB —40 dB up to +32dB 
Damping at \0 kc/s: | MQ 50 MQ 
I Mc/s: 700k Q 10 MQ 
30 Mc/s: 50 kQ 2 MQ 


Input capacitance: 7 ppF 2 ppF 

Pre-deflection : compensated by electrical zero setting 
Variations of the frequency characteristic: 

< 50% over the whole range, with respect to the response at the 
frequency of the calibration voltages 


Overall accuracy: + 3% with respect to full-scale and with 
reference to the frequency characteristic 


Tait duality foods for industry and research 


PHILIPS 
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DOUBLE ENDED STAINLES 
STEEL VACUUM OVENS 


JANUARY 


© Single Vacuum Oven 
double-flanged with glove boxes each end. 


%& Made throughout in polished stainless steel. 

* Single action door openings. 

% Rectangular with shelf spacings to suit. 

% Double ended controls. 

* Electrical interlocking of air inlet and isolation valves. 
% Outer cover hermetically sealed. 

* Temperature range 0°-300°C or equivalent F. 

%* Temperature Control: Norma! +7}°C. Special iIC. 


%* Internal Spacing Tin. x 8in. x I8in. (can be altered to special 
requirements). 


* Vacuum Range: To 10-4. 

%& Respective Vacuum Gauges incorporated. 
%* Automatic air inlet valve on Backing Pump. 
%* Visual indicators and fuses on all switches. 
* Flanged for fitting into Dry Box. 


View showing automatic interlocking of : 
unloading compartment on glove box. : 


We design and manufacture Ovens tol 
Customers’ special requirements. Should | 
you have any problems in this field ou 
Technical Department is always willing 
to help you solve them. 


Vacuum Ovens with temperatures of up 


Vacuum Oven with to 600°C are also manufactured by us on 


onan similar lines but with Sectional Heating 
and Water-Cooled Ends. 
CW, 
wN¢ ~=VACWELL ENGINEERING CO. LTD. 
= TTT EE LS ET Te a i 
e > WILLOW LANE, MITCHAM, SURREY 
Veco. Phone : MiTcham 8211 (3 lines) 
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Both you and the racing driv 
would agree. that al 
have their own characteristics 


and problems . 


but for you, when selecting a 


valve for all round optimum 
performance .. 


better make it BRIMAR 


BRIMAR LIMITED FOOTSCRAY SIDCUP KENT FOOTSCRAY 


WuRELESS WORLD 


PAINTON Miniature Vitreous Wirewound Resistors 
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Resistance 


cama TYPE pong Tolerance 
Watts 

Min Max 

4 MV1A 1 9-9 10% 
10 6,800 5% 

7 301A 2 |68,000 5% 

10 302A 4 40,000 5% 

5 SO6A 1 33,000 5% 


Painton &Co. Ltd. 


Protected by Patent Nos. 626128 & 575279 
* Fully Type Approved to RCS iti 
* Top Quality * Quick Delivery 
* Competitive Prices 


KINGSTHORPE NORTHAMPTON Away? Secny yirton Wirenounde 


Tel: 34251 (10 Lines) Tele- rams: ‘Ceil Northampton’. 
Telex: 31576 


JANUAR’ 


| 
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new Type R 


2’ TYPER ee 2}° TYPER 


A unique feature of this new range is the front plate of anodised MOVING COIL TYPE 
aluminium, supplied in any colour to match surrounding 
apparatus. The case, of clean rectangular styling is moulded MOVING COIL WITH 
in phenolic material, and fixing is easy and adaptable. 
Instruments can be supplied for the measurement of all A.C. RECTIFIER 
7 and D.C. currents and voltages. 
; The legibility of the scale is exceptional and all unnecessary MOVING COIL WITH 
markings have been eliminated. Scales are white enamelled 
on metal with black markings. THERMO COUPLE 
MOVING IRON TYPE 


Send for leaflets today 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL WORKS, SILK STREET, SALFORD 3, LANCASHIRE. Tel: Blackfriars 6688 
London Sales Office: Magnet House, Kingsway, W.C.2. Tel: Temple Bar 4668 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


ac: gored yet 
yrs 


tg 


Se cted 


to withstand overloads of 10 times nominal value 


: 
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e’ve come a long way since the crystal set era. 
V.H.F., frequency modulation, stereo, big screen television — constant developments 
in the air create a constantly growing market. It pays to advertise 
to this market on television — a fact endorsed by the dealer himself. 
In a recent survey commissioned by Associated-Rediffusion, dealers 
mentioned television as being more successful than any other medium in helping 
them sell more television sets. In addition, more and more people 
are buying replacement television sets on styling. There is no better medium 
than television for actually demonstrating 


your model or a particular feature of its design. 


An early valve receiver, 1923. 


: 
£ 
f 


ry 
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Look at the size of the replacement market for television sets in the 

London area covered by Associated-Rediffusion. Nearly half 

of the homes viewing Independent Television have sets three years old 
or more. The following table shows the breakdown in detail. - 


There is no better medium than television for driving home your sales 
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AGE OF PRESENT SET TOTAL 
Base of %-No. of informants 2088 
Percentage who had present * 
television set Three years 14% 

Four years 12% 


Five years or more 


18% 


message in the face of increasing competition. 


Manufacturers of all electrical goods advertising on 
Associated-Rediffusion can reach over 
8 million people in their homes, in London. 


This represents a prosperous mass market 


in an area where there is a huge replacement 


trade waiting to be developed. 


Advertise on television in London— 
on Associated-Rediffusion. 


The above figures are quoted from the London Viewership Survey No. 4, 


commissioned by Associated-Rediffusion. John Talbot 
(HOLborn 7888) will be pleased to let you have full details. 


LONDON 


ASSOCIATED-REDIFFUSION 
22 ALARA 


London’s Television, Monday to Friday 


Television House, Kingsway, London, W.C.2. Tel: HOLborn 7888 
also Norfolk House, Smailbrook, Ringway, Birmingham 5. Tel: Midland 9151/2 
and Peter House, Ozford Street, Manchester 1, Tel: Central 9867/8 
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ALP HASIL- the modern core material 


The inset curves illustrate the superior magnetic properties of 
Alphasil cold-reduced grain oriented silicon steel over those of a 
typical hot-rolled grade (Ferrosil 80). Alphasil has a maximum 


permeability four times that of the hot-rolled transformer sheet 
and its core losses are approximately one-third. Initial and incre- 
mental permeability, stacking factor and ductility are considerably 
better than those of hot-rolled sheet. 


Alphasil -013” thick is produced in coil 30 inches wide, and can be 
supplied slit to narrower widths by arrangement. 
TABLE OF WATTS LOSSES ABOVE—A 4,000-Ib. coil of 
30° wide x -013° thick, 
—Core-loss testing of 
Alphasil by the ‘double-lap’ 
. Epstein method. 
ALPHASIL 33 “46 watts /Ib. 


Thin Alphasil for high frequency work is also available 

in coil in -004” thick in widths up to 54 inches, and in 

002” thick, in widths up to 4} inches. Smee AAS 
and FERROSIL 80 at 50 c/s 


Frequency 
cycles /second Guoranteed mox. total losses 
ALPHASIL -004HF 400 8-00 watts/Ib. at B Max 15 Kilogauss 
ALPHASIL -002HF 8,000 9-50 watts/Ib. at B Max 2 Kilogauss 15 


Full technical data will be supplied on request 


RICHARD THOMAS & BALDWINS LTD 


Enquiries for sheet and strip to be addressed to RICHARD THOMAS & 
BALDWINS (SALES) LTD., WILDEN, STOURPORT-ON-SEVERN, WORCS. 
Enquiries for laminations to be forwarded to RICHARD THOMAS & 
BALDWINS LTD., COOKLEY WORKS, BRIERLEY HILL, STAFFS. 


Our Cookley Works is one of the largest in Europe specializing in the 
manufacture of laminations for the electrical industry. 
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w2 


A two-speaker 

model complete with 
treble volume control. 
Cabinet size 23} x 14 x 
12in. 

Weight 37 Ib. complete. 


SPEAKER SYSTEMS Impedance 15 ohms. 


Max. input 15 watts. 


WITH CLEAN BASS = 


In each of these models L.F. output is 
produced by a 12in. unit type S$/12 
fitted with a soft fibrous cone for smooth 
response. The special roll surround permits 
large distortion-free excursions with 
fundamental resonance below 25 c’s. 


w3 


A three-speaker system 
complete with midrange 
and treble volume controls. 
Cabinet size, 28x 14x 
12in. 

Weight 48 Ib. complete. 
Impedance 15 ohms. 
Max. input 15 watts. 
£39/10/- complete, tax 
free. 


Each model is available in choice of Ww 4 
—— oak + pine veneers. 

available in whitewood slightly cheaper. 

Tropical models with resin-bonded = a system 
plywood approximately £2 extra. aoe — 

treble volume 

controls. 

Cabinet size 35 x 24 x 12in. 
Weight 65 Ib. complete. 
Impedance 15 ohms. 

Max. input 15 watts. 
£49/10/- complete, tax free 


Catalogue giving full technical details, 
response curves and oscillograms of the above 
models available on request. 


Wharfedale 


WIRELESS WORKS LTD 


IDLE BRADFORD Yorkshire 
Telephone: Idle 1235/6 Telegrams ‘ Wharfdel’ Idle, Bradford. 
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If your problem is the design of Thermostatic Bost 
or pressure sensitive systems, small shaft couplings, 
pressure seals or vacuum seals, then the versatile See 
metal bellows will provide the solution. ns 
HYDROFLEX are, of course, to be preferred. 
Please write to the Bellows Division for your copy 
of the catalogue, quoting reference “ WW ”. 


DRAYTON REGULATOR & INSTRUMENT CO. LTD. 
West Drayton, Middlesex. West Drayton 4012 
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DIGITAL 
VOLT-OHM 


METER 


A fully transistorized instrument of excep- 
tional versatility featuring in-line readout, 
with polarity, decimal point and quantity 
clearly displayed. 


FEATURES... 


Accurate measurement of resistance and A.C. and 
D.C. voltage. Can equally well be used as a counter. 
May be used as the basis of a data logging system. 
Outputs available for direct connexion to Venner 


printer. 


BRIEF SPECIFICATION... 


D.C. voltage imV to1100V. Accuracy + 0.1% of full scale, 
A.C. voltage imV to1100V. Accuracy + 0.25% of full scale. 
Resistance 19 to 1.1MQ9. Accuracy + 0.25% of full scale. 


DVOM uses well-tried Venner packaged circuits, 
making for reliability in use and ease in servicing. 
Stepping switches, relays and need for frequent 


calibration have all been eliminated. ite att 
y hi 


12-46 kn fay 


DVOM has been developed by Venner Electronics oe 
in collaboration with Epsco Incorporated of 


Boston U.S.A. 


See it on Stand No. 19 at the 
Physical Society Exhibition 16th - 20th January. 


VENNER ELECTRONICS LIMITED 
Kingston By-Pass, New Malden, Surrey. MALden 2442 
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“ENGLISH ELECTRIC’ 


The English Electric Valve Co., 
consistent with their policy of keeping 
in the forefront with new electronic 
devices, have recently enlarged 


considerably their Storage Tube 
Division. Increased facilities and effort 
are being applied to the development 


and production of a number 
of Storage/Memory Tubes, two of 


which are illustrated, and enquiries are 
invited for special types to meet 
individual requirements. 


E702 Direct-view Storage Tube has a 
useful screen diameter of + inches 

N and information can be displayed at 
high brilliance (2350 foot-lamberts) 

for one or two minutes. The persistence 

can be controlled for 10 minutes 

or more, or the display can be completely 

B R [| A N erased in 300 milliseconds. 

E704 Island Storage Tube will store 
about 500 bits of information and is 
designed for analogue and digital 
storage and for radar data handling 
applications, where it gives improved 
signal to noise ratio. The electrical 
input and output may be applied 
or taken out at the same or at 
different rates; the two processes 
may be simultaneous or 
sequential. 


AGENTS THROUGHOUT THE WORLD 


STORAGE TUBES 


Full details of these and other EEV 
Storage Tubes will be sent on request. 
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Chelmsford, England 
Telephone: Chelmsford 3491 


- 


| 
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a’tcomplete range of 
electrolytic capacit6rs.... 


eral need, plus an extensive research and develop- 
ment programme that keeps us abreast of a rapidly 
sa ading industry. A pence that enables 
the Swindon Condenser Company to offer 
constantly up-to-date information and 


rtake the design of special capacitors 


to meet individual requirements. 


SWIND 
CONDENSER COMPANY 
LIMITED 


industrial Estate, Swindon, Wiltshire 
Telephone: Swindon 6751-2-3 
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MODEL 5G-5" 


MODEL 6G~-6: 


For efficient full scale servicing— 
the Telequipment Monoscope 


test card generator. 


* C.C.1.R. standard. 

* Video response to 6 Mc/s. 

* Crystal controlled transmitters. 
* Rated for continuous operation. 
* Prices from £570: 


For the smaller user— 
Telequipment WG44 
portable waveform 
generator at £62. 


Telequipment Limited, S13 Chase Road, Southgate, London, N.14. Telephone: Fox Lane 1166 
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POPULAR 
REPLACEMENT 
SPEAKERS 


For the guidance of the trade and public we publish 
below a list of the most popular ELAC replacement 
loudspeakers. 


MODEL 5G-5" 


We have made this selection from our wide range of 
speakers as they cover practically all the require- 
ments of the replacement trade. 


MODEL 6G-6:. 


The new prices are now operative. 


POPULAR REPLACEMENT MODELS 
Type Ref Flux Retail Price | Purchase Tax 


Sin. 5G 6500 g “20/6 6/7 
64in. 6G 6500 g 21/6 6/11 
7 x 4in. 47G 6500 g 20/6 6/7 
7 x 3in. 37G 6500 g 20/6 6/7 
8 x 3in. 38G 6500 g 20/6 6/7 
8 x Sin. 58C 8500 g 24/6 7/10 
8in. 8C 7000 g 25/6 8/2 
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All loudspeakers have Standard 3 Ohm impedance. Higher 
impedances can be supplied at an extra cost of 3/- plus 
1/- Purchase Tax. 


Please write for leaflets and further details. 
> 


@ 
AC 


A 
an 
ELECTRO ACOUSTIC INDUSTRIES LIMITED 


Stamford Works, Broad Lane, Tottenham, N.1S Tel: TOTtenham 0505 


MODEL 8C-8 
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FOR INSTRUMENT TUBES 
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icp31 |3AFP31| 3AZP31| 3BLP31 | 4EP31 | 4LP31 |SBKP31|SBUP31SBYP3IA SCLP3! 
TUBE Monitor General | Double | Transistor; General Split Helical | General Writing Sensi- 
Purpose | Gun * Driven | Purpose| Beam | P.D.A. | Purpose Speed tivity 
Wiel hceisketadxcedentscocep (kV) 0.5 1.0 1.5 0.3 2.0 1.5 14 2.0 1.5 1.5 
_ Ses (kV) 0.5 1.0 1.5 0.3 2.0 1.5 1.8 2.0 4.0 1.5 
Mee vxannacsucdeisarveeusies (kV) — —_ — 1.5 4.0 3.0 4.0 4.0 8.0 15 

EE sthdcecnntstgnnneesctate (kV) oo — i — a ae 10 — = 15 

DP MI sincaveccccsasnse (mm) 28 55 70 50 80 75 60 95 95 60 

Y sensitivity ...... (V/cm) 45 1.5 16 3.0 23 27 12.5 17.5 35 2.7 

ae eee (mm) 28 55 90 70 90 90 95 115 115 100 
X sensitivity ...... (V/cm) 53 20 23 5.0 36 27 26.5 29 57 11.2 
Screen diameter ...... (mm) 30 71 94 78 108 108 137 137 137 137 
SCREEN TYPES: 
Medium persistence ......... Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Long afterglow ..........cecssees No Yes Yes To order Yes Yes Yes |Toorder|To order|To order 
Blue photographic ..........+. To order |To order Yes To order Yes Yes |Toorder|To order |To order |To order 
Short persistence ............... To order No No No To order No No No To order No 
* Data is given for each gun. 

' s . . BSSRRR ESTER ESSER SARS RSS RRR SRS 
Brief details of the range and typical operating @& & 
characteristics are given here—for full data - Please send me data on the types ticked . 
please use the coupon adjoining. S Slams os 

Be Name nn. es eseseeseeneseeeecenenensseeteneneneneneanes . 
Le ere eea ne LT IcP3! [_] ap3i[] & 

. = 

/ ETE L / BH Commpany ...-eessseesesseeernnseecssnesessnnncessnnesen 3AFP3! [| 5BKP31 [| 8 

: ES Ee 3AZP31[] SBUP3I [| : 

Electronic Tubes Limited H Lavcnens ssnciababecccsninbadebaanencosastesken ERRMmEaE AIOE 3BLP31 [|] SBVP3IA [ | . 
Kingsmead Works . High Wycombe « Bucks gy <s+e+s+eesssesssseecusesssecssneesseessneesseseunensnneesnessss 4eP31[] scLP3i[] § 
Telephone: High Wycombe 2020 a La 
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CéeeES of research... 


47 


have resulted in an extensive range of high-quality DANAVOX components and accessories, suited for 


tape-recorders, dictating machines, ket radio sets, etc. 


A small selection has been picked out and illustrated below, but our export department will welcome your 
further inquiries which will be followed up by a complete component catalogue as well as our most favourable 


quotation. 
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S2e44 
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Herts 


Straight Jackplug 
No. 7311—31 


£9) 


3-por. Switch 
No. 2030—08 


RS oS he 
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Jacksocket 
with breaker 
No. 7314—08 


437; 
Pat 


ThISst 


ide 


2-pes. Switch 
No. 2030—16 


i 
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Moulded Straight or 
Angle Jackplug, only 
available with cord. 


if 
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Stetoclip Stetoclip Stetoclip 
Featherweight Junior ‘* 60’ Senior 
No. 3530—40 No. 3530—35 No. 3530—02 


Plastic Earset No. 3512 
—83, Magnetic Ear- 
phone available in im- 
pedances from I|5- 
8,000 Ohms, and cord 
with plug-combination 
and length according 
to individual require- 
ments. 


Teleclip, available v ith 
earphones wired in 
series or stereophonic- 
ally, and with various 
types of earpads, f.inst. 
this lucite ‘* Earcup”’ 
well suited for confer- 
ence rooms, schools, 
etc. 


DANAVOX A/S, LERSO PARKALLE 112, COPENHAGEN O, DENMARK TELEPHONE: RY 8401, TELEPRINTER: NO. 5848 
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ELECTRONICS 
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offer_a highly competitive Range of 


TEST EQUIPMENT! 


...and a new 
instrument 


CLOSED CIRCUIT 
TELEVISION CAMERA 


Beulah Electronics’ most dramatic develop- 
ment to date, and the focus of interest in 
the Press and at the recent Industrial 
Photographic and TV Exhibition, the new 
D.800 Camera makes an outstanding con- 
tribution to this field. 


Compact design, extreme simplicity and 
low price are notable features. Illustrated 
brochure available. 


Some of the other top-grade BEULAH 
ELECTRONICS instruments available. 
FACTORY ASSEMBLED, WIRED AND 
TESTED. 

Saran Decade Box 


c U/ 

MODEL C-3U (in Kit Form) 

Audio Valve Millivoltmeter 

AV-3U/F 

MODEL AV-3U (in Kit Pome 
udio Wattmeter AW-IU/F... 

MODEL AW-IU (in xe Form)... 

Electronic Switch S-3U/F 

MODEL S-3U (in Kit Form) 


Deferred terms available on most . 
items. Please ask for details. 
See the range at our London 
Showroom, 138 Lewisham Way, 
New Cross, S.E.14, 


aooono oo oO 


MODEL 0-12U/F Laboratory 5” 
OSCILLOSCOPE £44 complete with 43-page Handbook 


plus carriage. 
MODEL 0O-12U (in Kit Form) 
£34. 15s. 


Large 5in. flat screen ensures great accu- 
racy and facilitates observation. Patented 
sweep circuit of exceptional range covers 
10 c/s. to over 500 Ke/s. in five steps, 
many times the sweep range of other 
*scopes. Gold-plated printed-circuit. Wide 
Band Amplifier for TV and F.M. Servicing. 
Vertical Band-Width 3 c/s. to over 5 Mc/s. 
Electronically stabilised power supply. 


Will Save You 
Time & Money ! 


THI 


The most efficient lowest priced 
time base component shorting turn 


Beulah Electronics Research has 
produced this revolutionary 
instrument for you ... 


tester. 
Test— the 


Line Output Transformers, 
Deflector Coils, Blocking Oscillator 
Transformers. 
For— 
Shorting Turns 
Open Circuit. 
£7. 10. 0. 
(Nett Trade) 


Subject to quantity discount to 
wholesalers. 


SKANTEST 


a new, compact, 
dynamic 


TRANSISTOR TESTER/ 
POWER SUPPLY 

@ Makes possible dynamic tran- 
sistor testing in situ. 

@ Tests CURRENT GAIN (AC) 
ALPHA GAIN 

@ Tests CURRENT GAIN (under 
D.C. conditions) BETA GAIN. 

@ Measures leakage Currents be- 
tween Collector/Base and Col- 


lector/Emitter, at any voltage 
between 0-25 v. 


Tests transistors while 


fn circuit. Has its 


own self - contained 
power supply providing 
C. 0-25 v. 


PLEASE SEND CASH WITH ORDER NOW OR ASK FOR ILLUSTRATED LEAFLETS TODAY stating instruments in which you are interested 


Sole Distributors for BEULAH ELECTRONICS 
DIRECT T.V. REPLACEMENTS LTD., 


TiDeway 6666 Dept. WW/I1/6l 138 Lewisham Way, New Cross, London, S.E.14 Day end Night Service: T!Deway 6668 
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RADIO TELEPHONES 

save time * Cut Costs 

make the most of your 
TRANSPORT 


Please write for full information to 
THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
“RADIO COMMUNICATIONS DIVISION - LOWER FORD ST «+ COVENTRY ENGLAND 
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for mains or low. voltage operation 
FINGERTIP CONTROL 

with sharp, controlled heat for 
transistor and other small assem- 

blies, Location of element under 

soldering tip produces 30 watt 

capacity for only 15 watts consumption. 
Available for 230/240v. 220, 200, 110 and low 
voltages 6, 12, 24, 28, 50v. List prices range 
from 25/- to 29/6 (all prices subject). 
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INTERCHANGEABILITY 

The 5 sizes of bits shown can be easily 
changed by sliding on and off the shaft. 
Heavily plated, split right through to 
facilitate changing, special hard wearing alloy. 


00 * * 


soldering iron 


Stands as illustrated at 12/60; 
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%’ ie 
heavy duty 4 


send for detailed catalogue te 


A: N-T-E°X MMITED 7-8 IDOL LANE LONDON EC? Tel: MANsion 


Miniature 
Electronic Components 


va 


a 


FULL TECHNICAL DATA UPON REQUEST 


ARDENTE ACOUSTIC LA 
8-12 MINERVA ROAD : LONDON : NWI10 


(| nore EE ese - 


AMPLIFIERS 


BORATORIES LTD 
Phone: ELGAR 3923(6 lines) Telegrams: HAILER LONDON 


secoeneess 0000000111 
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| Ond Now! 
the Yarserpfi Unit 
Quiochange 


LABORATORY SERIES 
AUTO TURNTABLE TYPE 
A designed specially to meet 
the demand for a Transcrip- 
tion Record Player with 
provision for automatic use 
if desired. The heavy turn- 
table incorporates a mag- 
netic shield and sufficient 
thickness of non-magnetic 
materials to provide ideal 
operating conditions for the 
most sensitive pick-ups. A 


— 


unit for those who want 
FOR A HAPPY NEW YEAR perfect playing for both 
stereo and monophonic 

b records. 


| ot course 


“ The ‘ Hi-Fi’ faris in Great Britain, but not in America, 
have hitherto set their faces against record changers; per- 
haps this will cause them to look round a little.” 


Vide Percy Wilson, The Gramophone, Sept. 1960 


THE GARRARD ENGINEERING 
AND MANUFACTURING CO LTD 
SWINDON * WILTSHIRE 


AIDCOLA, 


(Regd Trode Mort) 


Soldering Equipment 


for 
Miniature Solder Jointing 


LIST No. 70 FOR BENCH 
Fitted with an LINE ASSEMBLY 
ADCOLA IN THE ELECTRONIC 

SPECIAL INDUSTRY & WORK 
PURPOSE BIT ON SUB-MINIATURE 


LIST No, 47 AUDIO COMPONENTS 


ALL BRITISH 
AVAILABLE PRODUCT 
IN ALL 
VOLT RANGES : 
British & Foreign 
Patents 
Reg. Designs, etc. 


ADCOLA PRODUCTS LTD. 


GAUDEN ROAD, CLAPHAM HIGH ST., LONDON, S.W.2 
Telephones: MACaulay 4272 & 3101. Telegrams: SOLJOINT. 
AUSTRALIAN OFFICE: 420 ST. KILDA ROAD, MELBOURNE, 8.C.2. 
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full range sound from 


small size cabinet 


STYLED FOR 
THE SIXTIES 


FOR VERTICAL OR 
HORIZONTAL USE. 


BCS 1875 
Exceptional performance for very small size cabinet 
24 in. x 12 in. x 10 in. deep. Cabinet of polished walnut 
veneer on all four sides for vertical or horizontal use. 
The cabinet is of the tuned pipe reflex type. Suitable 
for either stereo or monaural use. Weighs only 28 Ibs. 
Feet supplied separate...rubber suction caps to attach 
to any of the four sides, 
Bookcase loudspeaker 
completely wired and 
fitted with all compon- 
ents except Metal Cone 
Speaker... £22.10.0 


METAL CONE SPEAKER 

The established 
favourite improved still 
further with the new 
Power Bracket... 
£9.10.0 tax paid. 


Power Bracket can be 
supplied separately 11/6 


; 
Full details from Sound Equipment Section 


HIGH QUALITY 
SOUND EQUIPMENT 


Metal Cone Lou.'speakers - Presence Units - Stereophonic Systems 
Periphonic Loudspeaker System - Pre-amplifiers - Amplifiers 


BADIO GROUP - THE GENERAL ELECTRIC COLTD- MAGNET HOUSE - KINGSWAY» LONDON WC2 
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R-C Oscillator Type TF 1101 


A compact general-purpose oscillator 
giving a low-distortion output of § watt 
max. into 600 ohms. Frequency range 
20 c/s to 200 kc/s. Output level indicated 
by panel-meter and calibrated attenuator. 
A band-pass filter provides for a I-kc/s 
output of very low distortion. 


Distortion Factor Meter Type TF 142F 


Measures total spurious content, up to 
30 ke/s, of inputs within the fundamental 
frequency range 100 c/s to 8 kc/s. Distor- 
tion measurement range: 0.05 to 50%. 
The input can be at any level between 
500 mV and 500 volts. 
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Audio Tester Type TF 894A 


The TF 894A covers from 50 c/s to 27 
kc/s. It comprises a heterodyne oscillator 
and 0- to 50-dB, 600-ohm attenuator 
combined with a three-range a.c. volt- 
meter which is available for extern: use. 
Output: 2 watts maximum at 600, 15, 
and 3 ohms. Voltmeter ranges: 80, 8, 
and 4 volts full-scale. 


A.F. Power Meter Type TF 1347 


A sensitive, accurate, direct-reading ins- 
trument. Its ten power ranges, covering 
10 uW to 6 W, and 54-inch meter provide 
excellent discrimination. Im 

range: 2.5Q2 to 20kQ in 11 steps. Fre- 
quency characteristic substantially flat 
from 50 c/s to 20 ke/s. 


A.F. Power Meter Type TF 893A 


A wide-range absorption-type power 
meter for use in the frequency range 20 
c/s to 35 kc/s. The power measurement 
range is 20 uW to 10 watts and the input 
impedance can be set to any of 48 differ- 
ent values between 2.5 ohms and 20 k2. 


Wave Analyser Type TF 455E 

Gives amplitude and freq’ of indi- 
vidual components of either audio signals 
or the modul&tion envelopes of r.f. signals 
up to 500 Mc/s. Its a.f. range is 20 c/s to 
16 ke/s and its amplitude measurement 
range is 30 nV to 300 volts. 


PRECISION AUDIO MEASUREMENT 


Measurements of audio performance to modern standards 


call for the very best in test equipment. Marconi’s offer an 
unrivalled range of instruments to meet the most exacting 
requirements at every stage in the design-production 
cycle. From first evaluation of laboratory models to 

final testing in the factory, and maintenance in the field, 
there is a Marconi instrument to meet the need. 

For full details write for leaflets Gi72. 


Please address enquiries to 


MARCONI INSTRUMENTS LTD., at your nearest office: 


London and the South: English Electric House, Strand, London, W.C.2. 


Telephone: COVent Garden 1234 


Midlands: Marconi House, 24 The Parade, L ri 
North: 23/25 Station Square. Harrogate. Telephone: 67455 


Spa. Teleph : 1408 


Export Department: Marconi Instruments Ltd., 
St. Albans, Herts. Telephone: St. Albans 59292 
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IS THE REGISTERED | OUR RANGE OF Pro. 

a We Ms Pp TRADE MARK we cow te 
OF DENCO (CLACTON) LIMITED CATALOGUE AND TO 

IT. 1S ALSO A GUARANTEE OF caidas Geaaes “te 
WORKMANSHIP AND TECHNICAL PERFORMANCE | REQUEST SEND 14 IN 


MODULATED TEST OSCILLATOR MTO.1 


% Provides a modulated signal suitable for |.F. alignment, also trimming and 
tracking R.F. circuits. 


%& Frequency is continuously variable from 170-475 kc/s and 550-1,600 ke/s. 
%& Suitable for the alignment of transistor receivers. 


%& Operates from a single 9-volt grid-bias battery (not supplied) which is 
housed within the unit. 


%& The case is manufactured from steel and is finished in silver hammer. 
The front panel is gloss black bearing white lettering. Dimensions are 
5 1/l6in. x 4 1/16in. x 3in. 


% Supplied with full operating instructions. 


PRICE £3/17/6 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES 


DENCO (CLACTON) LTD. 
(DEPT. W.W.) 
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX 


STOP PRESS ; 
be eg er for “ BRIMAR CRYSTAL CONTROLLED F.M. TUNER.” —— punched aluminium Chassis a Bau a 
finished Front Panel, + o/t0. BX/IFT. 1 (L5, L6) 7/6. BX/IFT. 2 (L7, L8), 7/6. BX/ROT (L9, LIO, Lil), 12/6. BX/L3 (L3), 4/3. 1-2 (LI 


L2), 2/9. BX/L4 (L4), 2/3. 


TRANSCRIPTION MOTORS 


Hand Built For Only £12.10.0 plus tax 


The Connoisseur 2 speed motor provides 
the basis for real high fidelity stereo 
reproduction. Every one is hand built. 
It embodies those high standards of work- 
manship and materials normally associated 
only with motors costing much more. 
Connoisseur really does offer more for 
less. Look at the specification. 


Full 12in. heavy aluminium alloy turntable; 2 speeds 


| 45 and 33} r.p.m., precision ground shafts; Nylon 

: graphite type bearings; Virtually vibrationless motor: 
] Neon on/off indicator. ; 
] 
Jj 


Only £16 13 1 ine. tax. 


The superlative 3 speed transcription 
motor type ‘B”’ is available at 
£27 16 1 ine. tax. 


| Connoisseur’ meme 


= 


MARKET STREET, BRIGHOUSE 
Tel.: Brighouse 2142 


AR SUGDEN & CO(ENGINEERS) LTD. 


JANUA 


T 
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‘= || More and More T/V-F/M RELAY 
am || and GOMMUNAL AERIAL SYSTEMS 


ii on FOR FLATS 
ing mee 


a 


PUBLIC BUILDINGS 


ESTATES 


ca 


..- and COMPLETE TOWNS 


are TELENG SYSTEMS 


Teleng’s many YEARS of successful practical experience is at your service for the 
installation of complete systems serving any channels, any size of area coverage, and 
any number of outlets for standard receivers. 


Teleng Equipment is built to the highest public service standards, gives known perform- 
ance and utmost reliability, fully obeying Post Office Engineering Department require- 
ments and insurance dictates for absolute safety to connectees. 


Full system planning and quotations are given without obligation. 


this is why MORE and MORE 
TECHNICAL AUTHORITIES 
Specify... . 


TELENG LIMITED, TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX. 
Ingrebourne 42976-7-8 
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163 Mains transformers for valve 
and contact-cooled rectifiers, audio 
output transformers and chokes and 
fully described in Gardner’s new 
“S/M” Catalogue available on re- 
quest. 

Electrical characteristics, dimen- 
sions, weights, fixing centres and 
prices are fully described in this new 
publication which includes the latest 
additions to the Solent range (to 
BSS 2214 group 10/55) and the high 
performance but inexpensive “Mini- 
ford” range. Typical frequency res- 
ponse characteristics are also given. 


Your copy of Gardners “*S/M” 
Catalogue can be obtained now by writing to 
GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. 


telephone Christchurch 1734 


GOOD COMPANIONS! 


MINIATURE TRANSISTORIZED 


SIGNAL GENERATOR TYPE 40 


% Upto 20 Mc/s on fundamentals. 

%e R.F and Audio Output, Attenuated. 
% Accuracy better than 2%. 

%* Miniature size only 44in. x 34in. 


pricener £5.15.0. 


Post (C.O.D. or C.W.O.), 2/6. 


Battery 
2/6 extra 


MINIATURE TRANSISTORIZED 


R.C. BRIDGE TYPE 41 


%e Capacitance 5 puF to 20 pF 

%& Resistance 5 Q to 20 M/Q. 

% Magic Eye Balance Indicator. 

% Calibrated Power Factor Check. 
% Miniature Size—Light Weight. 


PRICE NET £5.10 0. 


Post (C.O.D. or C.W.O.), 2/6. 
EXPORT ENQUIRIES INVITED. 


SEND S.A.E, FOR LEAFLETS, OR ORDER TODAY, FROM 


CHANNEL ELECTRONIC INDUSTRIES LTD. 


DEPT. P. 


Canwer 


CLectROMe moUsT: 
Som ee Se RIES LTD 


Battery 
3/3 extra. 


» DUNSTAN AD. 
BURNHAM-ON-SEA, SOM. 


JANUARY, 
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a new range designed for industry 


TRANSISTORS 


Newmarket Transistors Limited 
Exning Road, Newmarket, Suffolk 
Tel: Newmarket 3381/4 

Oables: Semicon Newmarket 


1 Switching V10/18 Jedec cased 
2 RF Jedec cased 

83 Diamond Power 

4 Intermediate Power 


The new range of Newmarket industrial 
transistors is specially designed for 
operating under the most rigorous 
industrial conditions where 
requirements exist for: 


Long life Hard, stable characteristics 
Interchangeability - Ease of replacement 
Resistance to extreme conditions 

Proof against corrosion - Encapsulation 
in standard, preferred outlines 


These transistors are designed to comply 
with British Services specifications. 
Send for the data sheets of these 
transistors in a copy of ‘Semiconductor 
Device Data’, if you have not one already. 
Look for the gold top— ; 
the Newmarket Trade Mark 
TA 4842 
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TELEVISION AERIAL 
COMPONENTS 


DESIGNED FOR CONSTRUCTING 
BAND | & BAND Ill T.V. AERIALS 


ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS 


Selecting at random from our new multi-page catalogue: 


@ Band Ill Folded Dipoles (As illustrated). @ Mast Coupling Units for 2” Masts. 

@ Reflector and director rod holders. @ Insulators, Both Rubber and Plastic 

; (As illustrated). 

@ Masthead Fittings for 2”, I", 14” @ Alloy Tubing for Elements, Cross- 
and 2” Masts. boom and Masting. 


Send I/- P.O. for the revised, fully illustrated catalogue to 


¢ e r) 
Unger HCN ltd MARLBOROUGH, WILTS. Phone: 657/8 . 


eoo0o0ce0o0c 0oO0 0000 


° ° 
e 

o o 

oF MOCILUIX - 

O o 

000000000000 


EYELETTING and light 
PUNCHING MACHINES 


AUTOPHOENIX No. 6A. A new and im- 
proved air-operated machine for the auto- 
matic insertion and closing of eyelets. The 
deep throat, high vertical gap and projecting 
base make this an ideal machine for the eye- 
letting of components in radio chassis even 
in the closest corners and, of course, for 
spinnings, cylinders and plastic mouldings. 
It can besupplied with built-in air compressor. 


We manufacture a large range of hand and automatic 
Eyeletting and Piercing Machines and also stock eyelets 
which we can supply in small or large quantities. 

Full illustrated brochure of the ‘‘ Phoenix ’’ machines, 
write for leaflet W.W.2. 


HUNTON LTD. 


PHOENIX WORKS, 114-116 EUSTON ROAD, 
LONDON, N.W.1 
Tel.: EUSton 1477 (3 lines) Grams.: Untonexh, London 


= = © &¢ © 7 OO » 
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HIGH GRADE RESISTORS AT LOW COST 


A new Dubilier process makes available to the design 
engineer a power wire-wound resistor possessing high- 
grade characteristics which costs no more than an 
equivalent standard type. The resistance wire is 
uniformly wound on a silicone-processed fibre-glass 
core which is then sealed into a ceramic housing. The 
result is a remarkably stable resistor which is com- 
pletely insulated except for the connecting wires. 


PERFORMANCE UNDER OPERATING 


FIG. |. DERATING CURVE 


s 


Percentage of Rated Load 
8 


4 
20 40 60 80 100 


120 


AMBIENT TEMPERATURE - DEGREES CENTIGRADE 
_ FIG. 2. TEMPERATURE RISE/LOAD 


DUO BIRLAR 


TELEPHONE: ACORN 2241 


DUBILIER CONDENSER CO. (1925) LTD . DUCON WORKS 


Catalogue RISA available on request. 


VICTORIA ROAD ° NORTH ACTON ° LONDON W.3 
TELEGRAMS: HIVOLTCON WESPHONE LONDON 


CONDITIONS z 
ee 
Resistance change less than 5% after 100 hours at 5 200 
40°C. ambient temperature and 95 % relative humidity. 
Resistance change less than 2% after three times 4 150 3 
normal load for 5 seconds. 4 
g 
Resistance change less than 5% after 500 hours at wz 100 
full load in 25°C. ambient temperature. § 
Resistance’ change less than 1% and no physical  $ 5 
effects due to soldering. 5 
0 
0 20 40 60 80 100 120 
PERCENTAGE OF RATED LOAD 
MAXIMUM TEMPERATURE COEFFICIENT 
BETWEEN -— 55 and +275°C. TYPE PW5 PW7 PWI0 
i TYPE 0.05%/°C, 0.03% iC, Wattage 5.0 7.0 10.0 
Min. Value 0.50 0.50 1.00 
PW5 0.50 te 2.50 2.52 to 2.0kN ste Cate 2.0kn 6.5k0 10ka 
PW7 0.52 to 8.00 8.02 to 6.5kN Length a l 25/64” if” 
PWI0 1.02 to 102 102 to 10kQ Width and height of all three types are }” and ''/32” respectively. 


INCREASE YOUR SALES 
AND PROFITS WITH... 


Rechargeable 
“Blue Balffery" 


for Transistor Radio 
using 9-Volt Battery. 


This revolutionary 
miniature “BLUE 
BATTERY” is designed 
oe as a perfect 

GHARGER [3 companion for your 

Pe ore Transistor Radio. 
Mite ee ee “BLUE BATTERY’ is 
continuously 
rechargeable for 
more than 100 
times. 


RECHARGEABLE Excellent Features 

* Magnificent tone 

* Most economical 
BLUE . Reliable power 

BATTERY * Easy to charge 
Ta-9 

PAT WG 487725 


] 


= PAT. NO 497725 (JAPAN) & 
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3 GOOD TEMPERATURE-STABILITY 
3K LOW POWER CONSUNPTION 
3K SHOCK-RESISTANT CONSTRUCTION 


THERMOSTATICALLY 
CONTROLLED 


CRYSTAL OVENS 


TYPE QC 940 


] 1 1 f] | 


Tested to meet RCS @ Close control: +:2°C from 


; — 30°C to +70°C, 
11 requirements for 


MANUFACTURERS & EXPORTERS 


TOREI INDUSTRIAL CORPORATION 


No. 150, KUGAHARA-CHO, OHTA-KU, TOKYO, JAPAN 
Cable "TOREINDUST” TOKYO 


@ Low power consumption: 
6-0 watts at — 30°C, 


@ Low loss PTFE sockets. 
© Small size, only 13” dia. x 2” 


bump and vibration. 
Will take one or two 
D.E.F. 5271-Style D 


crystal units in low- long. 
loss PTFE sockets. @ Low weight : only 2} ozs. 
Write for 


technical leaflet. 


SALFORD ELECTRICAL INSTRUMENTS LTD 


TIMES MILL * HEYWOOD ° LANCASHIRE Tel: HEYWOOD 6868 


| London Sales Office : Magnet House, Kingsway, W.C.2. Tel : Temple Bar 4668 


A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


JANUAR 
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RADIO 


Tt ts our pleasure to wish our customers in all parts 


of the world a Happy and Prosperous New Year 


HALTRON RADIO TUBES again achieved a greater turnover 
plus a bigger volume of sales, and this in spite of the fact that during 
the year prices generally had been reduced. What is the secret of this 
success? We think the answer is that we have the most comprehensive 
stock in the world (over 3,000 types), really competitive prices and 
quick execution of orders. We are all set to follow the same pattern 
in 1961. 


OUR ORGANISATION IS AIR REGISTRATION BOARD APPROVED. 
YOUR INTEREST IN HALTRON RADIO TUBES IS SOLICITED. 
ASK FOR LATEST PRICE AND STOCK LISTS. 


HALL ELECTRIC LTD 


<feas> HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5, —HABERON 


85 nes) Telex 2-2573 
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SON the big name in PRECISION components 


Jackson Brothers’ Stand Off Insulators and Terminal 
Strips are used in large quantities by all the services and 
in every branch of Electronics, Neucleonics and 
Communications. Write now for fully illustrated list of 
complete range of Stand Off Insulators comprising some 40 different types. 


JACKSON BROS. (Lonpon) LTD., KINGSWAY-WADDON, SURREY 
Telephone : Croydon 2754-5 ; Telegrams : Walfico, Souphone, London 

Canadian Distributors :- Messrs. R. Mack & Co. Ltd., 1485, South West Marine Drive, Vancouver |4, B.C., Canada 

American Distributors :- Messrs. M. Swedgal Electronics, 258, Broadway, New York 7, U.S.A. 


Tropy dur 
CAPACITORS 


for Reliability and Long Life 
TECHNICAL SPECIFICATION 


Capacity Range: 
1000pF to | mfd. in accordance with international E.6. series. 
Temperature Range:—20°C to +90°C. 
Power or: Less than 1% at 1500 c/s at 20°C. 
Insulation Resistance: Better than 20,000 MQ at 20°C. 
Special Properties: Safe HF contact Low induction. Screened by 
extended outer foil. 


Tolerances: 
___ RANGE __]_ STANDARD _|__ SPECIAL 
1000 pF to 0.068 mfd +20' + 10% 
0.1 mfd to | mfd +10 + 5% 


CLOSER TOLERANCES 
can be supplied for some values against special orders. 


Delivery: The majority of popular values 
> are available for immediate delivery ex. 
: London stock. 
Size and Shape: Because of the unique flat 
oval design combined with small physical 
size, WIMA are ideal for printed circuits 
and where space is valuable. 


FULL TECHNICAL SPECIFICATION AND PRICES FROM:— 


WAYCOM LIMITED 


Sole U.K. Agents. 


Telephone: HOP 2538/9 


EMPIRE BUILDINGS, DUKE ST. HILL, LONDON, S.E.1. 


JANUS 


S| 


41wO os § 


January, 1961 Wrretess Wor_p €3 


on-off- 


Ov) - Of f= 


On-Off - 


0. 000 times! 


Whether you export your radio, television or 
audio equipments to Scandinavia or not, SEMKO 
approval of components is important to you for its 
own sake. It guarantees a quite exceptional felia- 
bility and safety. 


| The Morganite Type ‘V’ switch is rated at 250 volts 
2 amperes and is therefore one of the highest rated 
\ SEMKO approved potentiometer ~ switches of 


wholly British manufacture. 


The SEMKO series of tests includes 20,000 opera- 
tions at full load without a single permissible (even 
/ momentary!) mechanical or electrical failure. 
Compare that with the average 2,000 operations 
per year that a switch gets in actual use, and you 
see what the famous ‘S’ symbol on a Morganite 
| switch means in terms of service! Fully complies 
with BSS415 too. 


SEMKO approval for enelTED | 
Morganite Potentiometer Switches 7 


MORGANITE RESISTORS LTD. 


BEDE TRADING ESTATE - JARROW - COUNTY DURHAM 
TELEPHONE: JARROW 89-7771 J100A/344 
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COMPACT HI-FI by @eesteong 


STEREO 55 (illustrated) 32 GNS. 


TUNER-AMPLIFIER CHASSIS 


An outstanding new Armstrong chassis com- 
bining AM and FM Tuners, a Stereo Control 
Unit and two High Fidelity 5 watt Amplifiers 
in one compact unit. In all its functions the 
Stereo 55 is designed for mono as well as 
stereo use so that up to 10 watts output is 
always available. Compare the features 
and specification of each section with tuners 
and amplifiers sold separately and then com- 
pare the cost. 
aM oy ond medium be ey = ingets for taj pape Hy . 
STEREO 12 Mk. 2 42 ons. Bc plage 9 in poein Rec fo @ 
arate bass and treble controls and dual volume Pomc for erase 
peo meh @Free instruction booklet with every 


—_— ee os — 


A new and improved version of the famous 
Stereo-Twelve. A total of 16 watts output 


is available from the two 8 watts push-pull Post this ci or write for pene pos literature or call at our Holloway Show- 
amplifiers. VHF, with automatic frequency 58 inclusing ne ya are aduice on your insvaliasion.. Open 
control, and medium and long bands. 

Inputs for recording and playback and for SE Ee a ee nee ee WJ. S. 
stereo radio if required in the future. 

Booster units are available for low output ADDRESS.................. 


oon eeeeereeeeeees 


pick-ups, both mono and stereo. 


ARMSTRONG YEEELESS & CO. LTD., WARLTERS ROAD, LONDON, N.7 Telephone NORth 3213 


High quality material and dimen- 
Bullers CERAMICS sional precision are attributes of 


Bullers die-pressed products. 


FOR INDUSTRY Prompt delivery at competitive 


prices. 


We specialise in the manufacture of —PORCELAIN j FREQUELEX 


for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT + STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone: Tipton 1691 Phone: MANsion House 997 
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SenTerCel Contact Cooled Rectifiers have 
been selected by Bush for H.T. supply 
circuits in their domestic radio receivers. 
These belong to a comprehensive range of 
rectifiers which offer important reductions 
in size, weight and cost over the 
conventional metal rectifiers. 

In addition greater facility 

in chassis layout is permitted since they 
can be mounted at any angle. 

A table of ratings is shown below 


aid BUSH reliability 


g 
Typical 0.C. Output Voltage 
: oe Pee "ie até.) 80 att. 
ty. |} Type} Circuit ape urrent | Resvr. Cap. | Resvr. Cap. 
: oat ts volts Malt | Full | Half | Full 
= (r.m.3.) mean Load | Load | Load} Load 
3 1 C2H | Half-Wave 125 60 135 | 195 | 135 | 120 
i~) 
$ 1 C3H “ 125 120 120 85 | 130 | 120 
e 
= 1 C20 or) 250 60 275 | 245 | 280 | 255 
= 
1 C30 ow 250 120 275 | 245 | 290 | 275 
2 
zr 1 C20 | Volt-Doubier 125 60 275 | 245 | 280 | 255 
~ 
z 
= 1 C30 o ow 125 120 260 | 205 | 285 | 265 
: 
3 
= 


CONTACT COOLED RECTIFIERS 


g Max. Output 1 
= Circuit — Resvr, Cap. ’ 
Half | Full | Half | Full 
s (r.m.s.) mean) | Load | Load | Load | Load 
2 1 [Cav | Push-Pull | 125-0-125 120 140 | 120 | 140 | 130 
a} 
5 2 | cm 250-0-250 120 275 | 250 | 280 | 255 
: 1 | ca cin te 125-0-125 240 130 | 115 | 140 | 130 
Fy 2 | ¢30 oy Ca 250-0-250 240 280 } 250 | 280 | 260 
3 1 | C38] Bridge 250 120 275 | 250 | 280 | 255 
2 | 030 e 250 240 200 | 260 | 280 | 260 


Send for leaflet MF/102 


| 
: 
' 


Standard Telephones and Cables Limited 
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HETERODYNE FREQUENCY 
METERS 


BRITISH MANUFACTURED 


Designed and built to rigid services specifications. 

TYPE T75. 

Frequency Range: 85 to 1,000 megacycles. 

TYPE 174. 

Frequency Range: 20 to 250 megacycles. 

pie pag calibration accuracy: .002% at 25° C. (or .01% be- 
— 20° C. to +70° C.). 


pcan lg ible heterodyne-type — 
for Field testing measurement of pulsed, snodeians ~ CM Ww. RE 
transmitters, receivers and signal-generators. 


Mains ed Power Unit available as optional extra and designed 
to fit into the battery compartment. : 
Reconditioned and calibration-checked B.C.221 Frequency Meters. 

range 125 Kc/s to 20 Mc/s, still available. 


Provisional A see co on a new wide-range, h 
accuracy F; ay HAY PB, CK 
range 100 Kole to 2 1,000 Mc/s (higher under favourable condi- 
tions) available on request. 


INSTRUMENT 
Complete Specifications on application to:— 


| Sole Manufatwers FELEMECHANICS LTD 

Makers of High Voltage Test ! (Instrument Division Dept. W.W.8) 

Shas ead echer Mistiauis Beuie- ; TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND. 
Telephone: Totton, Southampton 3666 Cables: “Teleset,” Totton, Southampton 

ment for H.M. Government. | Agents: Some overseas territories still available. 


reer ~ 
a ae hat 
os 


Shgagtarrens” 


No.1 Die Grinder, 


This small Grinder weighing 

approximately 3lbs. is an excel- 
lent tool for finishing metal pat- 
terns, scroll work, removal of burrs, 
lapping holes, polishing, filing and 
similar jobs. It is invaluable in every 
die shop. 

Running at a speed of 15,000 r.p.m. 
it is a highly efficient, religble tool. 


Write today for publication No. 419 T.E. 


Air Compressors and Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., 
P.O. Box No. 7, High Wycombe, 
Bucks. 


Telephone: High Wycombe 1630 (10 lines) 
Telex: 83-127 


Y 
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Jan 
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The demand for coils for audio and carrier frequency 
circuits has required the development of cores 
having high stability with time, temperature and 
magnetisation. To meet these stringent 
requirements STC have produced cores having the 
highest permeability and lowest core losses possible. 
These requirements have been proved to be most 
satisfactorily met by employing a core structure 
made from compressed insulated powdered material. 
By this means the requisite air gaps are introduced 
in an evenly distributed fashion, and the magnetic 
material is sub-divided so as to reduce eddy current 
losses. 


Write for Technical Data Sheets to:— 
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STC 


PERMALLOY 
POWDER 
CORES 


have: 


Highest Permeability 145 
Highest dielectric strength 

for core finish: 3000V. A.C 

High stability of inductance 
with Time, Temperature and 
Wax impregnation 

High ‘Q’ factors for frequencies 
up to 200 Kc s 

Low core /osses 

Low temperature co-éfficient 


of inductance 


Negligible external field 


Standard Telephones and Cables Limited 


Registered Office : Connaught House, Aldwych, London, W.C.2 
MAGNETIC MATERIALS SALES DEPT: 


EDINBURGH WAY HARLOW ESSEX 
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For mobile radio testing 


ye 


rely on 
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MARCONI TEST EQUIPMENT 


Pye ee pane. to post-mortems. That is why the 
Cambridge factory of Pye Telecommunications Ltd. uses a 
large number of Marconi instruments in the design and 
man of radiotelephone equipment. Pye make particu- 
larly good use of the TF 995A (Series) of Signal Generator. This 
versatile F.M./A.M. generator (Frequency range: 1.5 to 220 
Mc/s) provides comprehensive test and alignment facilities in 
the v.h.f. and h.f. bands. It has crystal check points for accu- 
rate calibration of tuning dials, slow-motion drive and direct- 
reading incremental tuning for precision bandwidth measure- 
ments, monitored f.m. deviation and a.m. depth for signal-to- 
noise measurement, and simultaneous f.m. and a.m. for limiter 
and discriminator testing. A special narrow-deviation model 
—TF 995A/5—is available for 25 kc/s working. For further 
details write for Leaflet G 184. 


F.M./A.M. SIGNAL GENERATOR 
Type TF 995A/2 


being used to recheck a V.H.F. 
radiotelephone receiver before final 
test at the Cambridge works of Pye 
Telecommunications Ltd. 


MARCONI 


INSTRUMENTS 


THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT 


AM & FM SIGNAL GENERATORS + AUDIO & VIDEO OSCILLATORS - FREQUENCY METERS + VOLTMETERS - POWER METERS + DISTORTION METERS 


TRANSMISSION MONITORS + DEVIATION METERS + OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS + Q METERS & BRIDGES 


London and the South: 


Midlands: North: 
English Electric House, Strand, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate 
Telephone : COVent Garden 1234 Telephone: 1408 


Export Department: Marconi Instruments Ltd., St. Albans, Herts, England. Telephone: St. Albans 59292. 


REPRESENTATION 


IN 68 COUNTRIES 


Telephone: 67455 


TC184 
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These new STC complete 

packaged oscillator units 

represent a revolutionary step 
forward in crystal design. They 

are extremely small units for use 

as laboratory references or as the 
oscillator section of high performance 
equipment. The ruggedness of design 
together with the small size makes 
possible a degree of portability 
hitherto unknown in this type of 
unit. Standard frequency is 5 Mc/s. 


Write for Technical Data Sheets. 


1 in 10° per day 
frequency 
standard for 
laboratories 

at £195 


One of a new, low priced range of 
frequency standards from STC. 


@ Rugged 


Compact 


7 

@ Light-weight 
@ Reliable 

& 


Low Cost 


Standard Telephones and Cables Limited 


Gaour Registered Office : Connaught House, Aldwych, W.C.2. 
60/1 MQ QUARTZ CRYSTAL DIVISION: HARLOW <- ESSEX 
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LimMtiwteé ob 


REPRESENTATIVES IN THE UNITED KINGDOM 
|v )-Vel FOR ALL THE PRODUCTS OF 


a EITEL-McCULLOUGH, INC. 


S AN CARLOS, CALIFORNIA, 


Covering the Spectrum 
with NOW OPERATING FROM THEIR 


Reliabie Ceramic Tubes 


NEW PREMISES 


FROM WHICH EVEN BETTER SERVICE 
WILL BE GIVEN TO OUR MANY CUSTOMERS 
IN THE UNITED KINGDOM 
AND THROUGHOUT THE WORLD 


FOR IMMEDIATE INFORMATION 
TECHN.CAL DATA 
QUOTATIONS 


write: WALMORE ELECTRONICS LTD. 
11-15 BETTERTON ST. 


DRURY LANE 
LONDON, W.C.2 


peeoee TEMPLE BAR 0201-4 


| Ecmac Firat with ceramic tubes then con take it 
as j TELEX LONDON 28752 


JANUA 
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FOR THE 


plus 
these 


EXTRA: 
advantages 
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Electrical equivalents 


These STC valves are loctal-based, indirectly-heated, beam- 


them particularly suitable for use in mobile equipment. 


71 


power amplifiers electrically similar to the U.S.A. type 807 
but with extra advantages. Little more than half the size of 
the 807 the electrode assemblies are more compact... 
stronger and more rigid . . . and the glass bulbs less vulner- 
able. Shorter grid and anode leads, and glass base with 
miniature-type pins reduce inter-electrode capacitance and 
improve performance at the higher frequencies. Thus, both 
mechanically and electrically, they offer a high standard of 
reliability, which, together with their small size, makes 


Where the overall seated height 


the code 5B/254G. 


5B/254M 5B/255M 5B/257M 5B/258M ust be kept as low as possible, the 
The range of double-ended single-ended single-ended double-ended cingho-onded type SB/S5oM may be 
four valves used, but under conditions of high 
offers a choice 63V 63V 12V 19V altitude or anode modulation the 
1 of heater double-ended type 5B/254M is to 
‘ ) . be preferred because of insulation 
i voltage: 0-9A 0-9A 0-47A 0:3A considerations at the valve base. 
\ A flying lead version is available 
un 
| 


Standard Telephones and C obles Limited 


Registered Office: Connaught House, Aldwych, London W.C.2 
VALVE DIVISION: FOOTSCRAY SIDCUP 


ATE IN 


KENT 


6O/7MS 
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STORRIO - SOUTHERRI 
V.H.F. & U.H.F. Equipment for mobile and point-to-point services 


on 


/\Ay vay 
4. 


wa 


t 


7, 


SSvavavav, 
= 


UHF 


Mobile FM equipment with up to 
6 pre-selected RF channels— 
Selective calling facilities. 


Fixed station equjpment from 
10 to 250 watts with full remote 
facilities. 

for selective calling- 


control 
Provision 
Simplex or duplex. 


Marine VHF radiotelephone equip- 


4 ment for ships and harbours. 


Single channel UHF equipment 
for point-to-point operation. > 


4 Multi-channel link equipment with 
up to 60 speech channels. 


VHF ground-to-air equipment for > 
airports. 


t with teleph 


Transistorised power supply and pre-amplifier. Type approved 
by British Post Office for 25 Ke and 50 Ke channel spacing. 
Exceeds the American EIA (RETMA) Specification. Available 
with up to six switched crystal controlled channels. 12 watt 
RF output. Completely splash and dustproof housing of rugged 
construction. Low power c ption. independ of the 
polarity of the battery. Extremely high stability. Suitable 
for use in any climate. Built-in speech limiter. Dynamic 
microphone with transistor pre-amplifier. Either 0.6 o: | watt 
audio output delivered to a 3in. speaker of high efficiency. 
Single unit drawer construction. Attractive price and ex- 
tremely low maintenance costs. 


COMMONWEALTH TRADE ENQUIRIES INVITED 


STORAIO -SOUTHERRN LTD 


An Associate Company of Southern Instruments Ltd. Camberley and the Storno Company, Copenhagen. 
FRIMLEY ROAD CAMBERLEY SURREY TELEPHONE CAMBERLEY 3401 


4 and signal channels for telemeter- 
ing, telecontrol and data handling. 


Mobile VHF/FM radiotelephone 70-88M/cs and 152-174M/cs 


JANU! 


RE ee 
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No. 1 


IN THE Technical Information for the 


Transistor Circuit Designer 


SERIES 


Switching Performance of Alloy Junction Transistors 

There are several possible ways of specifying the switching performance of a transistor, but 
the most elegant of these involves the parameters +c and tg. 7c is a measure of the charge, 
or quantity of minority carriers, stored on the base of a transistor when it is operated in the 
active region; tg ig a measure of the charge stored when the transistor is operated in the 
saturated, or bottomed, condition. 

For example, if +c is 0-03 ps, the collector current Ic is 10 mA, and the' transistor is being 
operated in the active region, the charge stored is: 

' sCl¢ =0-03 x 10-8 =0-3 x 10-9 coulombs. 

IfIc=10 mA, t¢=0-03 ws, hep =40, +g =1-5 ys and Ip =0-5 mA, there is an excess 


I 
base current equal to Ip- =Ip! =0-5—0-25 =0-25 mA. This excess base current acts to 


drive the transistor into the saturation region and the charge stored is then: 

Ip! tg¢+Ic7¢ =0-92 x 10-* coulombs. 
With a knowledge of =¢, +g and the collector junction capacitance, the total charge stored 
in the base region’and depletion layer of the transistor can be calculated. Comparisons can 
then be made between the relative merits of different types of transistors when operated 
in a specific circuit. 
For further details see STC application report No. MK/146, “The Junction Transistor - 
as a Charge Controlled Device” by R. Beaufoy and J. J. Sparkes, A-T.E. Journal, Vol. 13, 
No. 4, October 1957, and “Transistor Switching Circuit Design using the Charge-Control 
Parameters” by R. Beaufoy, Proc.I.E.E., Paper No. 2970, May 1959, Vol. 106, Part B. 


Type | te(us) | zs(us) | Cpic(pF)| FE 
range 
stc 
Ani TK28C | 0-93 15 18 25-54 
Switching j 
TK30C | 0-053 1-6 20 15-95 
Transistors 
TK3IC | 0-025 1:3 18 25-125 _ 


Cp Adjusted to give ‘Best’ Square Wave Output at the Collector. 


Basic circuit for measurement of <¢ and ts 
With optimum* positive going edge at the collector the charge required to switch on the 
transistor is 

Qon = VB Cpt =lorC +17 Cte Voc 
With optimum* negative going edge at the collector the charge required to switch off the 
transistor is 

QorF =VB Cp2=Ic7c+1p' +3 +17 Chic Voc =QON+ IB! *5, 

*Adjusted for minimum rise or fall time with no overshoot. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
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To find out read these translation editions 
of three leading Russian journals 


es J e 
Radio Engineering 
The journal of the Popov Society of Radio Engineering and Ieiecom- 
munications. Published monthly, the translations are fully illustrated 
with diagrams, graphs and all the necessary formulae. 


J 
Telecommunications 
Published 7 the U.S.S.R. Ministry of Communications. It appears 
monthly with an average of 10 to 12 articles per issue dealing with the 
problems of practical engineers. 
ee a e 
Radio Engineering 
J 
and Electronics 


The journal of the Institute of Radio Engineering and Electronics of the 
U.S.S.R. Academy of Sciences. Published monthly it averages 150 pages 
per issue—some 16 or 17 articles. 
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You need to know what the Russians are doing 
in the fields of Radio and Electronic 


— = am amd 


Rates on application 
Please send for specimen copies for examination 


January, 1961 


to appear shortly 


THEORY OF 


MICROWAVE VALVES 
by $. D. Gvozdover 


This monograph focuses attention on those 
microwave devices which, have constant 
use in practice and which can be under- 
stood on the basis of one type of oscillation 
or wave. An exception is made in the 
tenth chapter which deals with the multi- 
cavity magnetron. 


80s. net. ($12.50) 


Headington Hill Hall, Oxford 


ELCOM, WEEDON ROAD INDUSTRIAL ESTATE 
NORTHAMPTON _ Telephone 2467 


and Precision Wirewound Resistors, Sine/Cosine Potentiometers, 
Knobs, Dials, Pointers, Plugs, Sockets, Ceramic Components 


Also manufacturers of Attenuators, Faders, Quadrant Faders, Vitreous 


4 & 5 Fitzroy Square, London, W.1. 
122 East 55th Street, New York 22, N.Y. 


Not just another 
Rotary Switch 


BUT after considerable research and deveiop- 


§-------—--4 


— ee eee ee ee ee ee ee ee ee ee eee eee cee cee cee cee eee 


@ PERGAMON PRESS 


ment we can offer all the features that you 


would wish . . . 


A sturdy Multi-bank Switch 


Economic prices 


Quick delivery 


+++ 


Instrument quality performance 
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NEW TV TUNER HIGH SLOPE VHF TETRODE 


EDISWAN MAZDA 30F27 

The 30F27 is a frame grid VHF tetrode having a mutual 
conductance of 15 mA/V at-an anode current of 13.5 mA and a 
screen current of 1.7 mA with variable-mu characteristics to 
reduce cross-modulation effects at high signal levels. 

This tetrode used in the RF stage of a television tuner offers 
certain advantages over the more conventional double triode 
cascode arrangement. For instance, the number of circuit 
components required is smaller, the layout is simpler and for 
valves having comparable slopes the’ single cathode type valve 
can be manufactured more econo: 

Normally the noise emer eon of a tetrode i is inferior to that 
of a triode due to the presence of partition noise arising from the 
screen current. However the 30F27 has been specially designed 
to provide a low ratio of screen to anode current to minimise 
the effect of partition noise while still retaining good screening 
between control grid and anode. When this is used in conjunc- 


tion with frame-grid techniques a high slope milliamp of TYPICAL OPERATION 
anode current can be obtained resulting in a gain RF valve Cathode Grid 
with a noise performance much superior to that “ a Peenventionsl Self Bias Current 
pentode and equal to that of a double triode cascode amplifier Circuit Bias Circuit 
such as the 30L1. Supply Voltage (volts). . on Vo 200 200 
Heater Current (amps) In 0.3 Anode Voltage (volts) . . Va 170 150 
Heater Voltage (volts) Vn 3.7 — by = 2 (Initial) ‘(volts) | Ven 140 105 
TENTATIVE RATINGS AND DATA > ay ey ° 
Maximum Design Centre Ratings meiamintaeades -. 33 ay 
| Anode Dissipation (watts) a -» Pa(max) 2.5 Sonam Den Retietor 0) she 33 3 
Screen Dissipation rn at ae Pex mes) 0.4 Cathode Bias we (Q) Ri 82 
Anode Voltage (volts) . re ‘. a( max) 250 Grid Current Bias Resistor 0) R. a8 330 
Screen Voltage (volts) . Vexmax) 230 Grid Bias Voltage approx. volts) Ver —1.25 — 
Heater to Cathode Voltage (volts rms) Vn-x(max) rms 90* hosts Gaia - “ae 14 
Cathode Current (mA) Tx(max) 18 Screen Current (mA ; I. 1.7 1.4 
* From cathode to higher ential heater pin. essed Condbatinnah aa NN): s2 6S 15.5 
Inter-electrode Capachansss (pF) Taner Anasiificstion gm : 
Input Capacitance se Cin 6.3 Factor to 60 ba 
Ourput Capacitance .. 3 -+ Cont 1.8 E dm AGRA = +. 
Grid 1 to Anode eae Se es 0.027 "Resistance (22) Rea 
on : = > = SA “ > - — ry 4 Input — at 50 Mc/s (kQ) 1.) rei iw) “ag 
+ Measured in fully shielded aun without can. Input Capacity Working (pF) -. ci an) 10.395 


Change in Input Capack ny produced 
Maximum Dimensions (mm) biasing valve to cut-off (pF) Aci ras 2.99 
verall Len, o® vo) an § Measured at 50 Mc/s with the three cathodes strapped and 
Seated Height mm | taken directly to earth. 
Diameter is os oo San § Inter-electrode capacity with holder capacity balanced out. 
Tentative Characteristic Curves of Ediswan Mazda Valve Type 30F27 
es "CROSS — MODULATION | oo ix 
pas dens is r \ reese -_ CONDITIONS, 
ae CT = = = | > | Im [*e [| %]mlel «© 
‘ ma ee | saa] 034 | 1% \ % 2 
| \ — naan noousnon FACTOR, mu 1s Tae Poncemtact 4 
| 0 \,__ MODULATION ACQUIRED BY AN ORIGINALLY VEMQDULATED, WANTED] | = 

20 ‘SIGNAL, out 0 Tae, POESOME Ou Tet SA GMD OF A meee ind 0 
| \= SIGNAL MODULATED m en 7 H és 
z 
} GAIN: REDUCTION ~ *¥ g 
| z ; \ f \ satel 
| £ | : 9 UNWANTED SIGWAL \ j pee 
} 3 rs % 's 5) FS ° 5 

Wie [s| § : ih 

| ShoHsHe : rf i 2 r 

od ed | Re Ke 3 3 fe 1 3 —— 1 
3 se SHB LS Bk » 4 
3 |e SN si 
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ANODE AND SCREEN 
° 
° 


=5 —4 = 
GRID VOLTAGE — VOLTS 


Base: B9A (Nova!) Mounting Position: Unrestricted 
a 


——EE EES 
Ss 


| LY Pye 
Y 4? 


: GRID VOLTAGE — VOLTS 
GRID VOLTAGE — VOLTS 


Associated Electrical industries Ltd 
Radio and Electronic Components Division 

Technical Service Department 

155 Charing Cross Road, London, W.C.2 

Tel: GERrard 9797. .Grams: Sieswan, Westcent, London 
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When youre buying sound 
YOU'LL LIKE THE 


SOUND OF 


MODEL FMT/2 


HIGH-FIDELITY FM (VHF) TUNER 

Self-powered) , 
corporates all features and refinements for perfect asain, 
reliability in use, simplicity in operation, and ease 
installation. Exclusive Automatic Frequency Control. High 
sensitivity for fri area reception. Power Supply: 115-240 v. 
A.C, Dimensions: 12}in. x 3}in. x 9fin. Weight 7lb. Price: 
£18 13s. 6d. plus P.T. 


ya od REE Rarceqrerqeeeggrcoseaene PASO BNO IIE —— meme ne 
(Self-powered) Model DPA. 10 — a . 
i B.B.C. high- 
ao seception as % 2 a a Mono Amplifier Model Stereo 2 Pe — 
world-wide reception on long, medium Twin Channel P- 
yes nang hme mene Model DPA. 10 Pre-amp. Model SP.44 
attractive design and finish. Mains supply: Mono Pre-amp. Stereo Amplifier 
a ug I a ara a een sre 
Sue PT. —as " Fully illustrated and descriptive leaflets on request from 
°° ELPICO HOUSE, LONGFORD ST., 
LEE PRODUCTS (Gt. Britain) LTD. connon, n.w.1. 7*ehone: Euston srse 


TAK YOUR PICK 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets... 


SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity 


2* 
A c* 


rad 


designs, specially suited to ultra modern 
equipment :— 


PHOTO-FLASH EQUIPMENT © DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMFLIFIERS ¢ D.C, FOWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 
EQUIPMENT 


CAPACITORS 


Condenser Specialists for over 20 years. 


DALY (Condensers) LTD., WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 


values and working voltages in more compact | 
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NEW B9A EFFICIENCY DIODE 


EDISWAN MAZDA U193 


The U193 is a new Efficiency Diode, designed for use in line 
deflection stages of television receivers 110° and 114° 
cathode ray tubes and has a maximum eater to cathode 
voltage rating of 5.5 kV as with 5 kV for the U191. 

The valve is mounted on a B9A (noval) base with the cathode 
brought out to a top cap connection. 


MAXIMUM DIMENSIONS (mm) 


Diameter 22.2 
Seated Height 75 
Overall Length 82 


TENTATIVE RATINGS AND DATA 
Heater Current (amps) In 0.3 
Heater Voltage (volts) Vn 19 


Maximum Design Centre Ratings 


Mean Anode Current (mA) Ta(av)max 150 
Peak Anode Current (mA) ia(px)max 450 
Peak Inverse Voltage (k PIV (max) 5.5* 
Peak Heater to Ca ie Voltage 

(heater negative) (kV) Vb-k(max 5.5* 


*Rated for line scan where the duty cycle does not exceed 
15% and the pulse duration does not exceed 15us. An absolute 
rating of 6.6 kV must not be exceeded. 
Inter-Electrode Ca tances (pF) 
Anode to Heater and Cathode Cabs & 6 
Cathode to Heater and Anode Ck—hy 7. 


om 


APPLICATION NOTES 

The Ediswan Mazda U193 is designed specifi for use as 
the efficiency diode in line defletion stages of television re- 
ceivers using 110° and 114° cathode ray tubes. It would normally 
be used in conjunction with line scanning output valves such as 
the 30P4 and 30P19 in energy recovery s of line i 
circuits in a.c./d.c. television receivers. heater may be 
directly connected in the normal series chain as the insulation 
between heater and cathode is adequate to withstand the pulse 
voltages encountered in auto-transformer scanning circuits. 
This high voltage insulation generally results in high thermal 
inertia of the cathode, giving a much lo: heating time than 
the remaining valves in a television receiver. In the U193, 
however, the thermal inertia, has been reduced considerably 
so that there is only a delay of a few seconds between the warm-up 
of other valves in a receiver and the start of operation of the 
line scanning circuits. Besides reducing the waiting time for a 
picture to appear, this factor also alleviates problems of protec- 
tion i valves where a line-gated system of automatic gain control 
is used. 

See “‘ Aspects of Design No. 20 (‘ Wireless World’ March 
1960)—Efficiency Diodes for TV Line Output Stages” for 
notes on circuit considerations and limiting ratings. 


Mounting Position : Unrestricted 
Base: B9A (Noval) Top Cap: CT1—Cathode Connection 


VIEW OF FREE END k h oh 


ANODE CURRENT——MILLIAMPS 


Characteristic Curve of Average 
Ediswan Mazda Valve Type U193 
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Associated Electrical Industries Ltd 


Radio and Electronic 


omponents Division 


Technical Service Department 
155 Charing Cross Road, London, W.C.2 
Tei: GERrard 9797. Grams: Sieswan, Westcent, London 
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ANODE -VOLTAGE — VOLTS 


EDISWAN 


MAZDA 


REMINDING ALL USERS OF PORNO. 


“WIRE 


ES Sl 
(FROM COIL WINDERS TO CABLE MAKERS) 


of the NEW range of improved performance 
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Settee | 


VERY HIGH SPEED— QUICK START (wis 2: 0% ci2icion 
TENSIONERS & DE-REELERS (patenten) [__witctesor{S2icimm | 


For all winding of coils, transformers, motors, relays resistances. ALSO pilasti. extruding, tinuiny, bunching enamelling SHAWNDEL lanswa DuTYy”™ 


Offering THESE ADVANTAGES: 


%* STATIONARY SUPPLY REEL MEANS TENSION 1S INDEPENDENT OF WEIGHT OF REEL. 


* MUCH FASTER SPEEDS DUE TO MINIMUM O7 INERTIA. 


& PATENTED OLUTCH: PERMITS FAST STARTS AND STOPS; GIVES A CONSTANT 
KEE?3 WIRE TIGHT BUT UNSTRAINED DURING WINDING; PREV: 


* NO REEL SIZE 1S TOO LARGE. 
%& TENSION QUICKLY ADJUSTABLE TO FINE LIMITS. 
* ELIMINATES WIRE BREAKING OR STRETCHING. 


USED BY MOST LEADING ELECTRICAL MANUFACTURERS IN GREAT movi INCLUDING 
A.E.I. Lid. De Havilland, Electroiux, English Electric B.M.I.. G.E.C., Joseph Lucas wey, 8 Smith & 
Sons, Sperry Gyroscopes Standard Telephones & Cables Pirelli General 


SPEEDS UP TO 4,300ft. per min. 5 <n te reely heapen? — p Duty and 40 000 yds. or metres per hour 


om the Heavy Duty. There is also a Semi-Heavy Duty 


OVERSEAS AGENCIES OFFERED 


SHAWNDEL FLYERS LTD ERE annem 


REVERSIVE PULL 
ENTS OVER-RUNNING WHEN 


Cabie Co 


. 


WIRES -064'/-006" (1-63/-152mm) 


DEPT. WW/1/61 OLYMPIA HOUSE, 72, QUEEN ST., MAIDENHEAD, BERKS, ENG. Tel: Maidenhead 890 & 5723 


invaluable 


BASIC MATHEMATICS FOR RADIO & ELECTRONICS 
by F. M. Colebrook, B.Sc., D.I.C., A.C.G.I. 
revised and enlarged by 7. W. Head, M.A. (Cantab.) 


The first six chapters present a complete course in fundamental mathe- 
matics for engineering students of all kinds, both those who need a 
refresher course and those without previous knowledge. There is a 
chapter covering the application of mathematics to radio, and other 
subjects covered include Stability, Linear Differential Equations, 
Elementary . Statistics, Short Cuts to Numerical Calculations and an 
Introduction to Matrices. 


17s 6d net by post 18s 6d 359 pp. 3rd edition. 


books for students 


FOUNDATIONS OF WIRELESS 
M. G. Scroggie, B.Sc., M.1.E.E. ; 


Covers the whole basic theory and, starting from the most elementary 
principles and assuming no previous knowledge on the reader’s part, 
deals with receivers, transmitters, amplification, valves, transistors, 
aerials, power supplies and transmission lines. The treatment of fre- 
quency chargers has been written from the standpoint of modern 
practice, while earth-grid and cascade v.h.f. amplifiers, colour television, 
television, e.h.t. generations and raisers are also covered. 


16s net by post 17s 4d 388 pp. 278 diagrams. 7th edition. 


from all booksellers 


Published for WIRELESS WORLD by 
Tliffe Books Ltd., Dorset House, Stamford Street, London, S.E.1 
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NEW VERY HIGH SLOPE peace © MU HF 


EDISWAN MAZDA 6F25 
The 6F25 is a frame grid variable-mu HF 
This valve is capable of 


cross-modulation and is 
IF amplifier in a.c. or a.c./d.c. television receivers. 


Heater Voheee SD. dense Va 

Heater Current (amps) ............ In 
TENTATIVE RATINGS AND DATA 

Maximum Design Centre Ratings 

Anode Dissipation on siesase P (max) 

Screen Dissipation (watts) ........ 2(max) 

Anode Voltage (volts) ............ a(max) 


poe a GORE Ors oy 
*From cathode to higher potential heater 


Inter-Electrode Capacitancest @F) 


Input Capacitance .......ccccceese 
Output ee er ry out 
Grid 1 to D wie oc edeeaebs Cgi-a 
co Bo Ty Bere eee Cgi-_g3 
a Ee Fae ee Cgi-g2 
Gall 3p GE | on onc vo cccasses Cgi-k 
CS BARE. o.c.c50s+at08 cases Cg2-a 
Cid SUE. oc acccasnseaness 3-8 
+Measured in fully shielded socket, without can. 
TYPICAL OPERATION 
Supply Voltage (volts) .......... Vo 
ode Voltage (volts) ............ Va 
Screen Voltage-Initial (volts) ...... Ve2 
Screen Resistor (kQ) ..........+- Ree 
Cathode Bias Resistor (ohms) ...... Rx 
Anode Current (mA) ..........+++: I, 
Screen Current (mA) ............ Ige2 


Inner Amplification Factor (gi to g2)  #g1-¢2 

Mutual Conductance (mA/V) s3ew Ge’. 

Grid Voltage for Mutual Conductance 
=1.25-mA/V (volts)............ —_ 
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very suitable as the common 


eeesrscerye 
Beoersn 


—5.5 


VA LVE 


6F25 
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PENTODE 


Base: B9A (Noval) Mounting Position: Unrestricted 


VIEW OF FREE END 


Tentative Characteristic Curves of Ediswan Mazda Valve Type 6F25 


RISING SCREEN 


iS 
CHARACTERISTICS Be aR | 
| SCREEN CURRENT — — — 
TEST CIRCUIT ’, “ 
i; 2 
ba a 5 
— we pr aa 
° — ee ies --—T~ 
25 —20 =I5 =10 =5 0 
APPLIED APPLIED BIAS VOLTAGE — VOLTS. 
BIAS 
VOLTAGE 1S 
° 
10 
MUTUAL CONDUCTANCE X10 es / 
s 
MY VA 
5 
Maximum Dimensions (mm) | 4 
Overall Length ...........- 56 | 
Seated Height ............ 49 ee 
AREY Ba 9 — 22.2 “2% —20 — ° 


Associated Electrical industries Ltd 


Radio and Electronic Components Division 


—— —10 : 
APPLIED BIAS VOLTAGE ——VOLTS 


EDISWAN 


Technical Service Department 
155 Charing Cross Road, London, W.C.2 
Tel: GERrard 9797. Grams: Sieswan, Westcent, London 


MAZDA 


ANODE AND SCREEN CURRENT — MILLIAMPS 


MUTUAL CONDUCTANCE — ma/V 


80 WIRELESS WORLD January, 1961 
LONDON’S LEADING STOCKISTS OF 
EQUIPMENT ° ACCESSORIES * MATERIALS 


=GOODS SENT TO ALL PARTS OF THE WORLD 


en.) So ene ey ann a aneeee 
“EVEREST” PORTABLE RADIO. Super 
AND COLLARO “STUDIO” DECK aoe. 7 ep = 3 pp tuning and COMPONENTS & EQUIPMENT 
e, efficient speaker and attractive case. by well-Known Manufacturers including :— 
Build your own Hi-Fi Tape Equipment using Kies “i tad ma. & P. 3/6. BC/I Vv e A.B. METAL PRODUCTS e AVO e 
our tape pre-amp and the new Collaro deck. Switched FM/Bi C/ITV BELLING-LEE e BULGIN e COLVERN 
pe ‘a pn design with AFC for cabinet @ DUBILIER e ERIE e MORGANITE e 
INC. PRICE 41 gns. Carr. extra. mounting. Price of complete kit with valves 4, OUBILIER © ERIE yy gl 
Complete with instructions. less power pack, £11/14/6. (Power Pack kit Wuruane © SAINTON 9 T-C.C. 
The M2A is complete with external power- £2/14/- extra.) P. & P. 3/6. 
pack and is also suitable for use with Wearite AUDIO GENERATOR AG.I0. Capacity 
and Brenell decks. C.C.I.R. Characteristic. tuned Wien bridge gives good stability from 
PRICE 27 Gns. “Plus P. & P. 4/-. Leaflet on 10 ¢.p.s. to 100 ke/s. sine/square wave output. STEEL METER CA SES 
request. Kit £15/19/~ P. & P. 3/6. Per ng el es 
OSCILLOSCOPE @G.10. Push-pull! scan on + * 5 bed Sin, Slopi g sino “il 
, X and Y plates with an X bandwidth of IOc.ps. 3 ¥2 x im, Stools .. a4a9 
PNEUMATIC LID STAY with pressure 0 1:5. Mc/s. + 1dB. Kit €22/10/-. P. &P. 3/6, $$ * I2in. Sloping Fron 2: 
adjuster. Heavy duty, 10/- complete. ATTENUATOR A.A.10. . Calibrated in dB 4% 4% 24in.R a . Ss 
giving any reading between IdB and 110dB. ea hed my — # cove er 
Uses 1% resistors. Kit €7/15/.. P. & P. 3/6. 10: Py i ~~ ~' es 13 3 
SPECIAL OFFERS! CRYSTAL CALIBRATOR GC.I0. Com. 10 § x 2tin. Rectangular .. so 
plete with crystal oscillator and audio output, 55 . 5 = Jin. ot aan Panel fii s 
0 ee Se ok: Lee 200 Helse may be. mccurately “checked, 47x Tin. with Alum. Panel ......... £115 9 
2. prec _ altered Drop aay Fg MEF EM.10. A four endcom with i Penal 5 ; a H $ 
Primary 0-200-10-20-30-50. rg od valve bridge circuit. May be used "s agenera; !'6x!! x 8in. with Alum. Pane . ais R 
300-0-300 v. at 70 mA., 6.3 v. 2.4 A. purpose meter since there are 19 x 11 x 10in. with Alum. Panel ...... 43 3 10 
15/6. P. & P. 2/3. including D.C. current ranges. Kit eters ALSO FULL RANGE OF CHASSIS 
y one : P. P. 3/6. . ist Fi uest. 
a ee W.I WOBBULATOR KIT. Produces 2 eee See ae 
frequency modulated signal for alignment o' 
» Choke 20 H 50 mA. Potted, 15/-. F.MJAM. including 469 ke/s.|.F. and T.V. PR yg Regering am 
“co” Picture channels, £14/19/-. P. & * -" : 
: =~ 16H 120 mA. Potted “ C " Core. ese and free on request. 
7 . 3/6. 


. Choke 5H 100 mA. Potted, 5/6. Immediate dispatch of T E L E. RA D i '@) 1943) LT D 
. Choke 5H 300 mA. Potted, 12/6. = oe 
. Rectifier 300 v. 300 mA., 13/6. Corriog charged extra 
| RLF. Chokes 4MH Pot cored, 7/6 189 EDGWARE ROAD, LONDON, W.2 


ees PAD 4455/6 Our only address @ Few miins from Marble Arch @ Open all day Sat. 


Arcolectric 


SWITCHES & SIGNAL LAMPS 


T.225: Miniature Slide Switch 


D.P. change-over switch aan 7.225 
S.L.166: Very small low cost , 
mains neon indicator 
T.280: Sensitive Snap Action Switch 
Popular switch for tape recorders 
T.626: Double pole 3-AMP switch 
with tags to fit printed circuit boards 
: 7.280 7.626 


Write for Catalogue No. 1/32 


RCOLECTRIC 


SWtTCcCHES-tTo 
CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 3232 
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ioe Another 


+) 
| Outstanding 
1411 | 
149 
6 8 
8 10 
i) 
ui | new 
149 
ius | : 
a Ediswan ~ ih ng 
4 R : Filamentary Beam Tetrode 
3 3 10 
5 
Vvaive 
:S li . 
eiat with a CV4000 specification 
W.2. 
y Sat. 
Here is a new special quality Filamentary Beam Tetrode with a 
— really low anode voltage, for use as an RF Power Amplifier at 
frequencies up to 100 Mc/s. 
Instantaneous filament heating enables the valve to be switched 
off during non-duty periods, which makes it particularly suitable 
for use in battery operated portable equipment. Its specially 
rugged construction enables the valve to withstand continuous 
vibration at 2.5 g and a short duration shock of 500 g. 
MAIN PARAMETERS ARE AS FOLLOWS:— 
Filament Voltage (volts) 2.5 or 5.0 
Filament Power (watts) 1.15 
Anode Voltage, maximum (volts) 150 
Screen Voltage, maximum (volts) 150 
Mutual Conductance (mA/V) 43 
aan PeeEEE Anode Dissipation, maximum (watts) 5.0 
~ | Associated Electrical industries Limitea 
- Radio and Electronic Components Division 
industrial Vaives and Ca:hode Ray Tubes Department 
D 155 Charing Cross Road, London, W.C.2. 
Telephone: GERrard 9797. Telegrams: Sieswan Westcent —_ 
CRC IG/IT 


Jan 


82 WIRELESS WORLD January, 1961 


E SEND THE BEST OF BRITAINS HI-FI EVERY WHE 


@ PROMPT DESPATCH SERVICE PLEASE NOTE—Prices subject to alter- | Rogers Junior Stereo ......... £2810 0 $8! 
@ HOME AND EXPORT ENQUIRIES | ation in accordance with any which may be | Rogers Master Stereo Unit £35 0 0 $100 
WELCOME AT ALL TIMES —_ by manufacturers at time of receipt | Quad FM wien (REA = 4 ; $e 
order. Chapman Prerrrrrrrir) N 
he ps4 ite Veer tans AVAILABLE § | @ TAPES BY ALL LEADING MAKERS | Enquiries for all items by firms mentioned 
: SPEAKER SYSTEMS in this adver 
Vortexion W.V.A. £93 13 0 $26 
OS Vorcenion WB $315 | Wrarfecne S05 Be Stes - a 
renell Mik. V ..-....-+----- gns. Wharfedale Coaxial’ ia. as 0 0 $i86/3BINSON “ECHOREC 
Brenell 3 Star Stereo ......... 89 gns. $267 | Wharfedale Golden 10 2 4i $18 
Clarion Transistor .........-.. 25 gns. Tannoy |2in. Monitor... £30 1S 0 Distributed exclusively by Modern Electrics 
S Cossor 1601 4 Tr. .......c00+ 37 gns. sill fora + seg soe ellis £37 10 0 Ltd. (see W.W. Feb. page 92). For super- 
Cossor 16024 Tr.3spd. ... 59 gns. $127 WB 1016 ee ee 4712 3 16 imposing controlled echo on to any audio 
=| Simon Minstrelle ..............- 39 gns. $il7 Good “A120 ° 99 10 0 $ signal. Compact, fully portable instrument, 
Ferrograph 4AN .... .. Bi gns. $243 nttecane AL 100 "3 10 © = with three working channels, echo interval is 
oO Ferrograph 4AH .......... gns. $258 iaatrane Tiesiews ‘25 00 pf —_— swell and other effects are 
Ferrograph 808 Stereo a. eee ea (neeeone 41 5 9 $32 | s ceainable. j 
Grundig TK60 Stereo 128 gns. $384 4 . ABRIDGED DESCRIPTION ' 
Grundig TK55 Stereo ...... 92gns. $276 | eoodmans 400... Og io O40 | 3 @ Three inputs and outputs 
Grundig < with Mic. a gns. pa 1 Tuaaher comaii 50 $11 Push-bucton channel selection for 1, 2 | 
rundig TK24 ...........+ gns. or 3 channels. 
Grundig TK30 .... 65 gns. sis MOTORS AND PICK-UPS @ Controls for echo intervals, volume of | 
GEE Philips 4 Track .... 59 gns. $117 | Decca Stereo P.U. ........04 21 0.0 $45 echo, swell effect, volume level on input ' 
4 Philips 4 Track Stereo 92 gns. $276 | Lenco GL60 Trans. Unie... £28 19 2 $62 channels, etc. 
a * Track, ge ” gns. $102 | omen Stereo P.U. = : | 3 ca ge with fat carrying case, i 
0} (ree...) ee . - ie Ae 8 ee ea u mains. 
3 Reflectograph ‘BA Tr. 105 on. $315 | Garrard aF/Scereo PUL" €18 17 7 SAL niu Demme 
tuzzi Magnette ............++ arrard TA/Mk. Il ............ 
aoe 75 ens. $225 | Connoisseur Motor Type 8 627 16 1 © $63| 5 140 gms. $420 Tale‘ ctairier invita S| 
% DECKS aeons, Seer. SS SL eos ~ Ste Seleees” 
Wearite 4A Spapcensne dius ae te 4 gies eaten = sesesesceceeseeees ro . : 4 Similar to above but for . | 
earite 4B ....... oo GAL OO GRID | ORO Fons ccensseeceee single channel working gns. $240 
Brenell Mk. V .......... ~~ 28 an AMPLIFIERS & TUNERS TTENTION! 
Brenell Stereo Deck ......... £33 16 0 $101 | Quad 22-Control Unit ...... £25 0 $73 | = Ecrivez nous en francais S.V.P. | 
Brenell Pre-Amp. and Amp. £24 0 0 $69 | Quad tl Amplifier ............ 422 10 0 $65 Schreiben Sie uns bitte auf Deutsch. 
Microphones by Lustraphone, Reslo, Acos, | Leak Stereo 20 Amp. ......... 40 9 0 $87 | § Escrivanos en espafiol por favor. 
Simon, etc. Leak Point One Pre-Amp. a21 00 $60 


We carry extensive up-to-date stocks of equipment 
nents and accessories by Britain's leading makers. 
dealt with by return 


164 CHARING CROSS ROAD, LONDON, W.C.2 
(3 shops from Tottenham Court Road Station Underground) 
Tel.: TEM 7587 & COV 1703 Cables: MODCHAREX. LONDON 


compo- 
Enquiries 


(RETAIL) 
LTD. 


MODERN ELECTRIC 


A.C. SOLENOID type SAM 


Now fitted with stainless 
steel guides—six times 
the life. 

Continuous 14 ozs. at }?”. 
Instantaneous to 54 Ibs. 
Larger and smaller sizes 
available. 


Also — Transformers to 
7 kVA 3 phase. 


R. A. WEBBER LTD. 


18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065 


REWS P 


We are specialist 

distributors and can 
offer quick delivery 
of all threads, including 
B.A. and Unified. 


Olivers 


SOCKET SCREWS LTD = 


MOUNT PLEASANT, 
LEYLAND, LANCS. 
Phone: Leyland 21202. 


For Safety's Sake 
use AVO Prodclips 


Patent No. 74881! 
Safety first every time with these patented spring- 
loaded AVO Prodclips. 
Cleverly —_ _for — as insulated prods, the 
holding test guiuas whi 
difficult of enneee. 


Suitable for use with AvoMeter, Multiminor and Avo Electronic 
Test Meter Leads. 


eee with Trigger-Action 
Spring-Loaded Clips 
= " Post Free 15/= per pair 


_—_— AVOCET HOUSE . 92-96 VAUXHALL is 
wr AXNIYO ETD BRIDGE ROAD, LONDON, 3.1. Boe 
oe 
ViCtoria 3404 (12 lines) Da 

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 


961 


scot 
mpo- 
siries 


1.6.2 


ye 


ee oe 


s 
7488! | 


ring- 


y are 
th are 


ctronic 


er pair 


ALL 
l. 
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RESLOSOUND LTD (member af the Derritron Group) 


for the highest quality 
sound reproduction 


RIBBON & DYNAMIC 
MICROPHONES 


Head only with 


MPEDANCES baffle 

DPL 30 ohms CRL 30/50 ohms 
DPM 250 and CRM 250 and 

600 ohms 600 ohms : 
— a ee 

and high and high 

impedance impcdance 

RIBBON 
TYPE CR ’ 


* Produced with 26 years of specialised knowledge 


BEME TELECOMMUNICATIONS LTD 


(member of the Derritron Group) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
onsil 


@ Power output 20 watts 
NEW TRANSISTOR @ Average range over water 300 miles 
@ Five crystal-controlled channels 


@ 3 Tunable wave bands, all with D/F 


: 

RADIO TELEPHONE | © facitity 
| @ New design remote D/F aerial 
| @ Simplified controls 
| 


@ Unit construction—dimensions 
= 12in x 12in x Tin 


TYPE C502 


complete range of marine radio equipment 
will be shown on STAND UM 34 International Boat Show 


“eel ROUP 


BEME TELECOMMUNICATIONS LTD - CHAPMAN ULTRASONICS LTD 


DORAN INSTRUMENT CO. LTD - L.S.B. COMPONENTS LTD - RESLOSOUND LTD 


Sales enquiries for all companies: 24 Upper Brook Street, London, W.1 Telephone Hyde Park 2291 


Dal6élww 
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. for useful “Odds & Bobs” 


**SAFEBLOC,” a quick but safe means of 
connecting to mains without a plug. Useful 
for service and @xperiMeNt ...........000ese000 4117 6 
“ AURIOL”™ Pick-up control and groove 
locator, Standard model with fixed arm ...... go30 
Swivel arm model for auto changer and 
awkward cabi owes 
*“*WALGAIN " Transistor pre-amp. 
in, low noise, MONO model £5. ine 
HONG «7 10 0 
— a for ig yA - 
“ EDI-TAIL ” Tape Splicer, a new and excel- es of tape recorders, juces h 
lent aid to clean splicing mniscnceegettetakaaienints 10 6 and background NOIS@ ........seressererereesenes 210 0 
“ ANTEX " Miniature Soldering Iron, choice W.B. ““T.359"" an inexpe. sive 3in. cone tweeter } 
of 5 replaceable bits 1/25in. to 3/I6in. .......- ai 9 6 teh genee Frequency response 3,000- aan 66 
** MULTICORE” Solder ..........+. 6d., 2/6, 5/- & 15/- _— 
P. Tax. 8 5 CERAI 
PHILIPS insulated screw-driver and Neon a 
tester 110/380 v. A.C. of D.C........ccccceeeneees 5 0 . £113 3 A “J 
** EMICASE ™ Polystyrene transparent con- GRAMPIAN “‘ DP4"* Dynamic Microphone. gs 
tainers for tape storage: Frequency response 50-15,000 c.p.s. tubular 
ac 277 ee 40 Spat ene oem ped: S 44 6 ceramic | 
MMI: , sannaskesubachegusssocnecctatiSloecveserbinenes é ms imped: 
3 Swivel holder and base sss..ssssssccccsssscssseree fi 8 6 circuits. 


cover everthing om up. '4 SOHO ST., OXFORD ST., LONDON, W.I. 


wards. Attractive Hire Telephone: GERrard 2089 
Purchase terms available. Shop hours: : 
9 a.m. to 5.30 p.m. (7 p.m. Thursday), 9 a.m. to 1 p.m. Saturdays. 


TRANSISTORISE 
CONVERTERS 


: 2 — wag > Faia +/+ ‘ 
MODEL ‘E’ SEMI - AUTOMATIC | 8 8 S00r400cycles output @ Small and compact 
Cc Oo I L WwW | N D I N G M A c HI N E S Existing or planned AC Mains equipment can be 


Model ‘ E’ is a new addition to the famous range of Eta | # operated from low voltage input. In many cases 
Coil Winding Machines. It will wind coils 6in. x 6in. Valradio Converters are small enough for 
sho may be arranged to wind Flat Resistance Strips up to immediate adaption into existing instruments. 


Ak large diameter Lead-screw gives the feed great accuracy 

and runs in Ball-Races. The reverse is manual and only 

One Gear needs changing for the alteration to feed. 

‘ Heavy Duty Revolution Counter with Five Figures and 
eset. 


The epiies te is heavily built and will wind much larger 


wires if required. Price on application. = 
ETA TOO L Co. LT D. z For full details contact: 
292 WELFORD ROAD, LEICESTER : Dace Wee: Beetintee | oe 


Phone: Leicester 56386 Grams: Leicester 56386. Middlesex Tel: Feltham 424? 


961 


7 
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* STETTNER ” 
CERAMIC CAPACITORS 


Avery wide and comprehensive selec- 
tion of CERAMIC CAPACITORS, 
tubular and disc. LOW VOLTAGE 
ceramic Capacitors for transistorised 
circuits, 


SPECIAL TRIMMERS 


Tubular-screw adjustment, mica di- 
electric. Wide capacitance swee 


es. 2720 oF. 3/30 pF, 3/40 pF, 3/50 
pF. AIR TRIMMER 2/20 pF mounted 


en ceramic 


WIRELESS WORLD 


“ STETTNER "’ 


CERAMIC DISC & TUBULAR TRIMMERS 


ire and standard 


Sizes 7.5, 10, 12, 16 and 25 mm. dia. 
Eminently suitable for Transistor 
Radios and Printed Circuit applica- 
tion. High quality and reliability— 


low prices. 


fontighte ptaurns: A... AM/FM, 

M, 2- snd 3-cang. Miniature Con- 
yok for Transi-tor Radios. Strong 
and reliable construction of best 
materials, 


PVC. i lated or non-i 


“ NEUBERGER "’ 
SUB-MINIATURE 

LOW VOLTAGE 
ELECTROLYTIC CAPACITORS 


for D.C. applications, ~ merger circuitry 
and printed circuit applications. 4.5 mm. dia. 
ren E OLYTIC CAP.- 
CITORS for all the =e 2 
=~: hoto-flash ae 
rom 3 v. to 385 v. Etched foil construction, 
ically sealed in aluminium tubes, 
fuily tropical and com Temperature 
range: standard —20° to +70°C, ra 
euteaent requirements, speci 
mod: for —40° to +85°C. 


PAPER 
CAPACITORS 


hermetically sealed in aluminium 
tubes. CAPACITORS for discharge 
lighting ap setae. 

CAPACIT: Motor Starting. 

BOTH TYPES ARE SUITABLE FO 

OPERATING IN TEMPERATURES 
OF UP TO +90°C WITH PEAK OF 

+ 100°C, 


STEATITE INSULATIONS LTD 


31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19 


Telephone: NORthern 8357/8 


Telegraphic Address: ‘* Steatite-Birmingham, 19°’ 
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Soldering Iron 


heats up from cold 
in [J seconds 


Designed on an entirely 
new principle, this light- 
weight, versatile iron is 


Length, 10°; 

weight, 34 ozs. 

For best results 
with this iron 


eminently suitable for 
soldering operations in the 


use ENTHOVEN 

radio, a ee SUPERSPEED 
- irengecionton \ core soLver 
Ss ee | and ALUMINIUM 


‘ and maintenance work it is 
by far the most efficient and 
economical soldering 
iron ever designed. 


CORED SOLDER 


Activated by light thumb pressure on 
the switch ring. When pressure is 
released, current is automatically 
switched off—thus greatly reducing 
electricity consumption, wear on 
copper bit and carbon element. 


Can be used on 2.5 to 6.3 volt 
supply (4 volt transformer 
normally supplied) or from a 
car battery. 


More powerful than conventional 
150-watt irons; equally suitable 
for light wiring work or 
heavy soldering on 

chassis. 

Simple to operate; ideal for 
precision work. 

Requires minimum main- 
tenance—at negligible cost; 
shows lowest operating 
costs over a period. 


+e 


LIST PRICES 
IRON 39/6 
TRANSFORMER 35/6 


All prices and trade dis- 
counts subject to revision 


ENTHOVEN SOLDERS LTD. 
(Industrial Equipment Division) 
Sales Office & Works : 


Upper Ordnance Wharf, Rotherhithe Street, 
iaoieh, S.E.16. Tel.: *BERmondsey 2014 


Head Office : 
Dominion Buildings, South Place, London, E.C.2. Tel.: MONarch 0391 


——M. R. SUPPLIES, LTD.,.-—— 


(Established 1935) 


Wwe offer only trst-class material at the most sttrective prices and with prompt ée- 
livery, Satisfaction assured. Prices nett, 

SMALL GEARED MOTORS. In addition to our well-known range we can now offer 

ponte (on ag P. units, 200/' bop Tags Sal epee efter 6 o 1. (torque 

approx. 6 Ibs/ins.). Size: Sin. in. shaft 

display work and many tes Oe eT eee aaly O08 (despatch 2/-). 


MEMATERE COOLING PANS (200/980 v. 4.0.) with open induction motor, 
ee ae by 1}in. and 4in. 4-bladed meta) impeller. for projector lamp 
cooling and convector heaters, etc., 28/6 (despatch 2/-). 


HIGH DUTY RECTIFIERS (8.T.C.) D.C. it 36 volts 15 amps, full-wave, 57/6 
(des. 3/-). Also 240 volts 5 amps., £6/14/ rh 4/6). 

SYNCHRONOUS _— v. — c/s. Fitted with 
_— for hours, 


min and seconds hole 
Dia. 2}in., depth behind d dial A ie. xt Intest an dust cover, . 206 
(despatch 1/6). Sets of in good style for 5/7in. dial, 2/6 set, 
8/10in. dial, we set. 


SYNCHRONO i Se Bm ng even’. 200/250 v. 50 c/s. Self-starting. 

in. ‘tis by din deep, 1 h., and 12 r.p.b., any one 37/6 (des. 1/ 1/-). Also 

—_ torque model (a. B.0)6 r: vn 57/6 (des. 1/-). "These are suitable for display 
urntables. 

SUPPLY METERS es. 200/250 ¥. 50c/s. Usual 5-index dial Lee 

from 1/100th Unit. Loading . L.R. (quite suitable for 10 amps). 

brand new, at zero, simple to moult 39/6 (despatch 3/6). 

byt ogy Coenen eT Continuous rotary action, counting up to 
6,000 with 1/10th indicator. per digit, forwards and backwards counting. 

Size: Shin. Mt lpin. 9q., 25/6 “iaeepatel 1). 

SYNCHRONOUS TIME SWITCHES. (Sangaro) for accurate pre-set switching opera- 

tions on 200/250 v. 50 c/s. ironies Reged Ne ch gr een oe Jp 


. wit ing device optional). Capacty 20 Com- 
pactly housed 4in. dia., 3hin. deep. With full instructions, /8/6 (despateb 2/6). 
Also Smith’s Relyon Twin-circvit model, 20-amp. switching, £7/8/- (des. 2/6). 
EXTRACTOR FANS. A very popular a. Well-: —_ units at much lower than 
normal prices. 200/250 v. A.C., induction motor, silent running, no wegen 
With mounting frame and back grille , ready for easy installation. 8in. 
(10in. overall dia.), 200 C.F.M., 85/5 !~. 1 10in. impeller (12in. overall). 240 cra. 
£5/12/6. ‘Also minor model, 6in. overall dia., 75 C.F.M., $4/19/6 (despatch any 
one 


3/-). 
Sees Eres Cole, ae job obtainable 


structions 
26/15/- (despatch 3/-). 
SYNCHRONOUS TIMERS (by well-known British maker—brand new). Good news 
for those who applied too late for first supply—a limited new delivery now 


ar 1p v. 50c/s. Providing any “ on * between 5 mins. and 8 hours, switching 
* at the end of the set Seeted. cro for electric cookers and suitable for many 
ether purposes—tape recorders, immersion heaters, etc. Cay ‘y 25 amps., fitted 


pacit: 
neon indicator Sowing 6in. ‘sq. by a. £4/12/6 (despatch 3/-). 


M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 
(Telephone : MUSeum 2958) 


EDDYSTONE COMMUNICATION RECEIVERS 


Model 840A illustrated 


a PURCHASE TERMS 


Model Deposit 12 Monthly 24 Monthly 
No. Price — 

870 £33 £6/12/- /6/8 15/4 

840 £55 £11 £3/18/10 £2/2/2 

888A £110 £22 £7/17/8 £4/4/4 

680X £140 - 5 £5/7/4 


Carriage per passenger train. 
The fabulous Model 880. ae abi the world’s mos: st powerful production 
model receiver, 21 valves, complete coverage, Kes. to 30.5 Mcs. 
30 ranges. Price on application. 
ese sets are the choice of the discerning professional and amateur 
users. Descriptive literature gladly forwarded. 


The 


Eddystone 
Specialists 


SERVICES LTD. 


49/51 COUNTY ROAD, LIVERPOOL, 


Telephone: AINTREE 1445 ESTAB. 1935 


set, or 
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FERRANTI 


MICROWAVE FERRITE COMPONENTS 
FOR RADAR AND COMMUNICATIONS 


Included in the range are :- 


ISOLATORS 
Peak Powers up to 24 MW. at S-Band. 
Peak Powers up to | MW. at X-Band. 


3 & 4 PORT CIRCULATORS, 
SWITCHES AND MODULATORS 


for $-Band and X-Band Applications. 


ee 


3 & 4 Port Circulators, Switches and Modulators, 


~ 


a 


Write for further details to :- 


FERRANT!I LTD 


KING'S CROSS ROAD DUNDEE 


Telephone: DUNDEE 87141 
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AMPLIFIER 
WITH SEPARATE PRE-AMPLIFIER 


Sepeties yo; Retail 
{i.e Main Price 
Amelne and Pre-amp ) GNS. 


Size of main amplifier 9in. x 7in. x Sin., 
Pre-amp. [lin. x 4gin. x 23in. Front 
Plate !2in. x 3fin. Stoved Gold ham- 
mered finished chassis. Front Plate 
Polychromatic Gold. Weight of main 
amplifier 10lb. Pre-amp. 3lb. For 50/60 
c.p.s. A.C. mains 200-230-250 v. or to 
order for export. 

The Following Outstanding Test Figures 
include Pre-amplifier. 


78 r.p.m. 20 m.v. 


TRADE AND EXPORT ENQUIRIES TO: 


Sensitivity (for 10 watts) HARMONIC 
L.P. 25 m.v. DISTORTION 


0 alll ths bbe wi. i 
MODEL LIO HIGH FIDELITY 10 WATT 


i (Inc. Pre-amplifier) 
Radio, 35 m.v. 0.09% measured at 10 watts. 
Microphone, 2.5 m.v. Damping Factor 35 
In Impedan: Bass Control 
All inputs 500k. Plus 10pfd. eo. to —9 d.b. 
Frequ Res: at 50 c.p.s. 

2 o. D "25 "000 cp s. Treble Control 

Power Consumption sate —9 db. 

90 watts. at 12, c.p.s. 
Hum Level 

Maximum Power Output —70 d.b. 

In excess of 12 watts. Filter 

Negative Feedback —7 d.b. at 9 Ke/s. 

Total 32 d.b. — 10 d.b. at 5 Ke/s. 


For 


LINEAR PRODUCTS 


HIGH SENSITIVITY! 

HIGHEST FIDELITY! 

MAXIMUM RELIABILITY! 
REASONABLE COST! Also Avaitabie 


MULLARD VALVES: 
Een} (1) ; ECC83(2); EL84 (2); 


OUTPUT MATCHINGS 
For 3 ohm and 15 ohm L/Speak- 
ers from high grade sectionally 
wound output transformer. 


RESERVE POWER SUP- 
PLY (for Radio Tuner) 300 v. 

m.a. smoothed and 6.3 v. 
1.5 a. at 4-pin socket. 


The L45. A Compact High 
Quality 4-5 watt amplifier. 

Size approx. 7-5-52in. high. Sensitivity 
is 28 millivolts so that the input socket 
can be used for either microphone or 
gram., tape, radio tuner, etc. B.V.A. 
valves used are: ECC83, EL84, EZ80. 
Controls are: Vol., Treble ‘and Bass with 
mains switch. The Tone controls 
provide full compensation for | 
playing records. Output matching for 
ohm eee. Retail price ae 
THE LT45 TAPE DECK 

FIER. A complete h- (power pack 
and oscillator incorporated) ready for 
connection to A.C. mains. 3 ohm loud- 
speaker and practically any make of 
deck. Negative feedback equalization 
adjustment by multi-position switch 
for 33, 74 and ISin. per sec. Retail 
price 12 gns. 

DIATONIC 10-14 WATT. High 
Fidelity amplifier _ integral pre- 


am aaeee aan s 
CONC 30 y Warr. Hi-Fi 
a my two tepevensly con- 


trolled inputs. Retail ! 

Lso 50 WATT AMPLIFIER. Size 
approx. 13 x 9x 7in. Sensitivity 25 m.v. 
Outputs for .. and 15 ohm speakers. 
Retail price et .7 

L3/3 STEREO HONIC AMPLI- 
FIER. Sensitivity 150 m.v. Output 3 
watts on each channel. Retail 7 gns. 


ELECTRON WORKS, Tel.: Leeds 63-0126 
LTD. ARMLey, LeeDs. ime) 


Phone: Greenwich 1828 
Grams: Xtals, London, S.E.10 


Cables : 


Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
required, with Gold, Silver or Aluminium, etc. 


Brookes Crystats Ltp 


Suppliers to Ministry of Supply, Home Office, 8.B.C., etc. 
LASSELL STREET, GREENWICH, S.E.10 


Xtals, London 


“Radiospares components are 
delivered absolutely “by return” 


Janus 


boo 
Fine 
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Ser 
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8 is the difference. ..between 2dB and 18dB of treble 

boost, according to these bright engineers at the G.E.C. Semiconductor Applications Laboratory. 
| Finding new applications for semiconductors, testing the number of new devices constantly 
| being added to the already extensive G.E.C. range, these scientists are part of a group 
| breaking new ground in electronics. The results of their work are available in the G.E.C. 
| Semiconductor Data Service, which keeps subscribers posted with technical information and 


| application reports on G.E.C. semiconductor devices. Ask for an application form. 


L974 Gan SEMICONDUCTORS 


Write to: THE GENERAL ELECTRIC CO LTD SEMICONDUCTOR DIVISION SCHOOL STREET HAZEL GROVE STOCKPORT CHESHIRE 


A GREAT EGEN ADVA 


.. SINGLE 
COMPONENT 
AERIAL 


ISOLATOR 


EGEN have made possible aerial isolation 
in one compact, robust component! Look 
at these features: 


Minimum space occupied inside chassis 
Easily installed 

Complete co-axiality 

Complete effective screening 


Minimum effect on matching of Aerial feeder to 
receiver 


Insertion loss less than 0.3dB at 50 Mc/s. 
Multi-path resistors giving greater reliability 
All functional elements enclosed and protected 
against age 

No soldered joints 

Accepts standard 0.202 in. O.D. co-axial cable 


Component parts are not subjected to heat 
from soldering iron 


KKK HHH EHH HK * 


EGEN Type 364 
Aerial Isolator 


The illustration 
shows the component 
actual size, 


Write now for full details to: 


WIRELESS WoRLD 


JANUARY, 1961 


| 
| 


CHARFLEET INDUSTRIAL ESTATE * CANVEY ISLAND ESSEX | 


wes 5? 


TRANSFORMERS FOR 


New Industrial Projects 
that work to specification 
First Time 


provide a sound and satisfactory economy. 


They can be obtained from: R. F. GILSON LTD. 


who provide a first class service to manufacturers 
in prototype design and small or medium scale 
production of transformers and chokes for 


Communications 
Electronics 
Instrumentation 
Automation 
Research 
es Etc. Etc. 


lf Transformers are your problem 


R. F. GILSON LTD. 


Ila St. Georges Road, Wimbledon, 
S.W.19. WIM 5695 


Let Solve it 


PATENT No. 
829567 


SSPUUUUUUULUEAUUEEOUDUETAUOOAUTEOUGU TEU AEU EATERS TEENA 


CECO 


Vari-stat 


THERMOSTATIC 
SOLDERING IRON 
INSTRUMENT SIZE 


The thermostatic soldering iron 
heats up very quickly (1} mins.) 
but never overheats or corrodes, 
and weighs only 4} oz. The 
thermostat is easily adjusted to suit 
the grade of solder and keeps the 
temperature to within 15°C. It 
incorporates a micro-switch giving 
snap action on-off with minimum 
electrical interference. All parts of 
the instrument are interchangeable. 


LIST PRICE 79/6 
Manufactured by: 


CARDROSS 


ENGINEERING COLTD. 


WOODYARD ROAD 
DUMBARTON 


TMU 


JANUA 
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PME! 


Miore ‘Melinex’ 
in 1961 


. 


1.C.1. build new plant to produce 
2,000 tons of ‘Melinex’ film per year 


IX JANUARY 1961, a new ‘Melinex’ polyester film 
plant will start production at Dumfries with a 
rated capacity of 2,000 tons/year. I.C.I., who are 
the sole manufacturers of polyester film in this 
country, have been selling ‘Melinex’ for some 
years. The demand has increased rapidly and 
I.C.I. have been allowing imports of American 
and Continental film to supplement their limited 
production. The new plant will remove the neces- 
sity for such imports. 

More and more firms are appreciating the 
outstanding properties of ‘Melinex’ film. Its 
unusual clarity and strength (both mechanical and 
electrical) combined with its great dimensional 
stability and resistance to heat and chemical 
action, are improving a very wide range of pro- 
ducts throughout industry. 


‘Melinex’ 


Where ‘Melinex’ film is now being used: 
The Electrical Industry—in coils, capacitors, 
cables, recording tapes and loudspeakers. 
Drawing Offices—as a flexible, durable and 
dimensionally stable drafting film. 

Display—in metallised form for tinsel and as 
coloured tapes and panelling. 

The Book Trade—for protecting covers and as a 
base for hot stamping foils. 

Footwear & Leather goods—in metallised form 
for shoes and fashion accessories. 

The Food Industry—for improving the sales 
appeal of goods and for ‘boilable’ packs. 


The range of uses for this versatile film will 
widen considerably in 1961. If you would like further 
information or wish to discuss a possible application 
for ‘Melinex’ film, please write to I.C.I. Their Tech- 
nical Service staff will be pleased to give advice and 
technical assistance. 


*Melinex’ is the registered 
trade mark for the polyethylene 
terephthalate film manufactured by I.C.I. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED.- LONDON .:‘ S.W.1 


ll 
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WEYRAD P.50 TRANSISTOR COILS | 
AND |.F. TRANSFORMERS 


FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 
re -  PSO/IAC M.W. OSCILLATOR COILS. For 


I76pF TUNING CONDENSER ...........+0+. price  5/4d, 
P50/2CC Ist and 2nd I.F. TRANSFORMER. 
470 Kes. OPERATION. “Q” = 150......... price 5/74. 
(2 REQUIRED) 
P50/3CC 3rd I.F. TRANSFORMER. 470 Ke/s 
OPERATION. Q" = 170 veccssssssessseees price 6/Od, 
RA2W L.W. and M.W. ROD AERIAL 6in. long, 
f j } flying-lead connections. For 208pF TUNING 
CAT voctcctnrnanciae price 12/6d, 
LFTD2 DRIVER TRANSFORMER. Split Secon- 
dary Type, semi-shrouded. With 6 connecting 
EID sisavsacvonsininsendiaaiagitinace teen price 9/6d. 
PCAI PRINTED CIRCUIT PANEL, 22 x 8tin. ready drilled with component positions and references printed - 
TLCS ar tleeechdhaui sis ctasdsscdthebaealisaicsheensaceeenenvenciaceuinttiabseceetannssshbaphibeeasacesionsnesiuliaaneeeian PRICE 9 6d. 
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR ‘ 
SAU MD IRIE PANE SUNPINIIT once ccc ssscseccscescsccscncnccnsevesnscssncesseccsouabisnsincdons price 2/Od. 


ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET 
WEYMOUTH, DORSET 


A 
A wide range of LAMPHOLDERS for CUT COSTS. END DELAYS! 
use in circuits up to 380v using NEON 
and FLUORESCENT neon lamps or 
low voltage filament lamps are 
available. 


With STEVENAGE RELAYS 


7 COILS FROM 6002 TO 
20 Kn 
8 LIGHT plus 8 HEAVY 
DUTY SPRING SETS 
with a full set of acces- 
sories to enable you to 
quickly bread-board 
your relay circuitry. 
Back up your prototype 
| work with fast delivery 
for both small and large production runs with the 
manufacturing facilities of Stevenage Relays. 


STEVENAGE RELAYS LTD. 


* Full details and catalogues from : 0.6.1. TYPE APPROVAL menace 


NEOFLEX LTD.) feesse —. 


123a NEASDEN LANE, LONDON, N.W.10 | gunners wooD ROAD - STEVENAGE . HERTS. 


Tel: GLADSTONE 2718 & 4075 Telephone: Stevenage 981. Telex: 82159 Sanders, Stev. 
Ask for further details of our full range of Relays and Relay Kits 


| 
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STABILIZED 


— “SINESEIDAL- 


VOLTAGE 


THE CVH RANGE 


Advance constant voltage transformers are available in the 
CVH range with low harmonic distortion in the output wave- 
form, ideal for use with precision equipment sensitive to 
power frequency harmonics, and also with all equipment 
requiring a constant voltage sinusoidal input. 

In most applications the harmonic distortion present in the 
output waveform will not exceed 3%. Under the most un- 
favourable conditions this figure will not rise substantially 
above 5%. When used with a rectifier to provide a d.c. supply, 
the characteristics of the system are identical to the normal 
mains source and particularly close regulation of the output is 
obtained. 


O/PV Net Price} 

Type L/P V Range patie Watts| p.f. in UK 
CVH60A | 190-260 50 ~| 240 60 | 1.00 | £10 10 
CVH125A |! 190-26050 ~| 240 | 125] 1.00| £17 0 
CVH420A | 190-26050 ~| 240 | 420] 1.00| £37 0 
CVH7S0A_ | 190-26050 ~| 240 | 750| 1.00] £68 0 
CVHIS00A | 190-26050 ~| 240 | 1,500] 1.00] £99 0 
CVH3000A | 190-26050 ~| 240 | 3, 1.00 | £185 0 
CVH6000A | 190-26050 ~| 240 | 6,000 | 1.00 | £355 0 
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eee, MAINS STABILIZATION DIVISION Js 
ROEBUCK ROAD « HAINAULT ° ILFORD * ESSEX * TELEPHONE : HAINAULT 4446 
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by Advance 


VOLSTAT 


@ CONTINUOUS AND AUTOMATIC 
STABILIZATION 


@ RAPID RESPONSE TIME 

@ CURRENT LIMITING CHARACTERISTIC 
@ COMPACT DESIGN 

@ NO MOVING PARTS 

@ NO ROUTINE MAINTENANCE 


p = | 2 
Nh } | o 


94 


WIRELESS WORLD 


LEVELL 


TRANSISTOR R.C. 


January, 196] 


OSCILLATORS 


@ 1.5 c/s to 150 kc/s 


Continuous coverage in 5 ranges 


@ LOW DISTORTION 
Less than 0.1% at 1 kc/s 


@ OUTPUT 2.5 V. INTO 600 OHMS 
Continuous control down to 250 uV 


@ CONSTANT AMPLITUDE 
Within 1% over whole range 


@ NO SLOW WARM-UP DRIFT 


Stable after initial 30 seconds 


@ NO MAINS HUM 


Supply battery life of 400 hours 


£36 


Type TGI50 


(without meter) 


Type TGI50M 
(illustrated) 


£2 


LEVELL ELECTRONICS LTD. 
10-12, St. ALBANS RD., BARNET, HERTS. 
Telephone Barnet 5028 


ACOS HI-LIGHT PICK-UP 


Designed to play records at down- 
ward pressures within the elastic 
limit of the disc material. No 


one 20-20,000 c/s. 
+ dbs Tracking 


permanent deformation of the - own to 1.5 grammes. 
iomplete with Mono 
record takes place under these head. 17 gns. Stereo 
| conditions and record wear is not head 
measurable. 1 gm. extra. 
| GOODMANS 
AL/120 


P wings A complete 15 watt three-way high 

- fidelity toudspeaker system, com- 
prising a precision built 12in. unit 
co-axially mounted mid-range 
Sue radiator and pressure driven HF 
unit, providing performance from 
am 35-20,000 c/s. Power handling 
capacity 15 watts. Size: 24in. 


wide, lljin. deep, I4}in. high. 
Price £29/10/-. 


LEAK “‘POINT ONE"’ 
STEREO PRE-AMPLIFIER 


LEAK “STEREO 20” 
POWER AMPLIFIER 


Control. 


11 WATTS. PER CHANNEL 
£30.9.0 


FULLY ILLUSTRATED HI-Fi CATALOGUE 6d. POST FREE 


BERRY 


| 25 HIGH HOLBORN, LONDON, W “ry HOL. 6231/2 


A comprehensive Pre-amp. for Stereo | 


| 


1. | 
(Also ‘Varislope’ Stereo at £25). | 


GOLD 
PLATING 


24 Carat Fine Gold 
Sel-Rex Bright Gold 
Johnson Matthey Gold 
Autronex Acid Gold 
Antimony Doped Gold 
Karatclad Acid Gold 
Technic Gold 


PRECIOUS METAL DEPOSITORS LTD. 
HEARSALL LANE, COVENTRY _ Tel: Cov 73159 
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LTD. 
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By virtue of their unique, p d int teel , G-V Thermal 
Relays are unsurpassed for accuracy, reliability and environmental char- 
acteristics. They are small and light, entirely inorganic, bi-metal free, and 
precision engineered to the highest standards. Their behaviour is completely 
predictable under all conditions. 


Applications Time delay, voltage and current sensing, 
wattage regulation, flashers, pulse generators 


Ranges Hermetically-sealed and adjustable, sealed 
and factory set, unsealed with dust cover 


Mechanical Plug-in and so'der-in, B7G and octal, printed 
circuit, sub-miniature; weight § to 1} ozs. 


Time Delays .2 to 500 seconds 

Heaters 5 to 230 V. D.C. or A.C., 2 to 6 W. 
Repeatability Precision types to + 1% 

Differential Sensing relays to + 1% 

Temperature Fully compensated — 65° to + 125°C 
Exposure Sealed types meet all applicable specifications. 


Unaffected by position and altitude 
Vibration Types suitable for up to 20g 2,000 c/s 


instant Reset Special models can repeat delay immediately 
after completion of previous cycle 


PRICES FROM 62/6 EACH 
In applications ranging from missiles to domestic appliances. G-V Relays 
serve the electronics industry, and are the first choice—whether it is 


quality or economy that counts. Already, by many manufacturers, they are 
specified as standard. ° 


COVENTRY CONTROLS LTD. 


GODIVA HOUSE - ALLESLEY OLD ROAD 
COVENTRY 


Telephone: COVENTRY 72055 A.1.D. and A.R.B. APPROVED 
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If you are searching the horizon for something out of the ordinary in the 
way of transistors, it may not be as far away as you imagine. There’s a whole 
new galaxy of Ediswan Mazda Industrial transistors, and the number is 


constantly increasing. We'll be 


pleased to send you detailed This could be it! 
. . One of the important additions to our 
specifications of those that meet range is the XB121 germanium pnp alloy 
, , transistor with a 105 volt collector break- 
the requirements of the job you down and punch through voltage rating for 
; ; 4 ; high voliage low power switching and 
have in mind if you will send us control applications. 


details on your letterheading. 


EDISWAN 


MAZDA Associated Electrical Industries Limited 
Radio & Electronic Components Division 
SEMICON DUCTORS Semiconductor Department, 155 Charing Cross Road, London W.C.2 


Tel: GERrard 9797. Telegrams: Sieswan Wescent London 
CRC 15/75 
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TRANSISTOR REFERENCE MANUAL OF TRAN‘ 
CIRCUITS Ff 


This new manual of transistor circuitry has been prepared by Mullard engineers, as 


an up-to-date and readable volume which will be of use and interest to technicians, 
service engineers, junior designers and electronics students. 

It has a page size of 84" x 54" and describes more than 60 circuits—over 30 
are made generally available for the first time—including both domestic and industrial 


applications. 


308 PAGES : 241 DIAGRAMS « U.K. PRICE 12s, 6d. 


PUBLISHED BY MULLARD LTD. 

Get your copy of the Mullard ‘‘Reference Manual of Transistor Circuits” today from your radio 
dealer, or order direct from Mullard Ltd. (postage and packing 1s. Od. extra in U.K.). 
MULLARD LIMITED + MULLARD HOUSE + TORRINGTON PLACE + LONDON >: W.C.1. 


Overseas readers should enquire of their local Mullard Agents. 
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COLOUR BRINKMANSHIP 


FOR a long time now colour television in this 
country has been in the doldrums. Those who want 
to get under way and who expected a wind from the 
Television Advisory Committee’s Report were dis- 
appointed, but they have recently received what in 
nautical language might be termed a puff from an 
unexpected quarter. 

The T.A.C. Report (May, 1960) said, amongst 
other things: “... we are of the opinion that 
present technical and economic limitations make it 
undesirable to introduce a colour television system 
in the near future,” and that “any decision with 
regard to the introduction of colour must follow a 
decision on line standards.” 

The Director-General of the B.B.C. in a speech 
to the Radio and Television Retailers’ Association 
in London (October 25th, 1960) said: “We in the 
B.B.C. are ready and very eager to proceed with a 
small compatible colour service within the frame- 
work of our existing programme in Band I on 405- 
lines, without waiting for a decision on whether 
there is to be a future move to 625-lines in Bands 
IV and V . . . to wait for colour on 625-lines means 
that there will be no colour for a national audience 
for something like another ten years—and that, after 
the development work the B.B.C. has done during 
the past six years, would be most regrettable.” 

All very confusing and reminiscent of the ancient 
battle in which “those behind cried ‘ Forward,’ and 
those before cried ‘Back’.” At least that is how it 
must appear to the layman who is confronted with 
such contradictory statements. But he should 
understand the feelings of the D.-G. His engineers 
have produced for him a beautiful toy. No one who 
has seen recent B.B.C. colour transmissions on a 
good colour receiver in any of the industry’s research 
laboratories will deny that they are superb. Natur- 
ally he wishes to share his pleasure with others; the 
more the merrier, and the sooner the better. It may 
seem a small favour to ask of the P.M.G. that he 
should give permission to take the out-of-hours 
experimental transmissions which the B.B.C. has 
been putting out regularly for years, double their 
duration and include them in regular broadcasting 
hours: a start would have been made. A start of 
what? Not of colour television; that was made by 
the B.B.C. nearly six years ago. The start of a 
service, and we should be over the brink. 

Once a service is started anything may happen. 
The public may cold-shoulder it on the score of 
cost, or a few Joneses may set the pace, and industry 
may be inundated with orders from their neighbours 
before it is in a position to meet the demand. If it 
decides to supply the die will have been cast and 
the pattern will be difficult to change. 

Six years ago the Americans took the plunge and 
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committed themselves to the N.T.S.C. system which, 
with the shadow-mask three-gun tube and with com- 
petent handling, is capable of giving superb results, 
but which failed to fulfil in the field the high promise 
of its sponsors. As a result of the American experi- 
ence significant improvements have been made in 
receiver stability and reliability, but the three-gun 
shadow-mask picture tube, to the characteristics of 
which the N.T.S.C, system is tailored, is costly and 
likely to remain so. More important, the formula- 
tion of colour information in the signal has been 
compromised in its favour to produce an improved, 
though still not technically perfect, overall system 
performance. .In so doing, difficulties have been 
placed in the way of the development of alternative 
and cheaper display tubes. These difficulties are 
not insuperable, as the article on a single-gun beam- 
indexing tube, which starts in this issue, will show, 
but a strong case can be made’:* for complete in- 
dependence of brightness and colour information to 
give more freedom for possible future developments. 
In other respects the N.T.S.C. standards were a 
masterpiece of ingenuity and the basic concepts 
leading to compatibility with ordinary black-and- 
white television will no doubt be retained in any 
future standardization. 

At the moment the shadow-mask three-gun tube 
undoubtedly leads the field, but it is being strongly 
challenged by single-gun tubes* of various types 
which are cheaper to produce, and if proved and 
adopted could help to remove the present obstacles 
of high first cost and maintenance. In the running 
are electro-luminescent and eidophor (oil film light 
gate) methods, and there may be as yet unknown 
outsiders working their way up towards the leaders. 

On the present showing the B.B.C. has undoubt- 
edly backed a winner in the shadow-mask tube, 
which even removes the lininess from the 405 stan- 
dard! But it has also made sure of success by giving 
it the N.T.S.C. track to run on; other promising 
runners have at times found the going a little hard. 
The B.B.C.’s proper function is to provide and 
maintain the track, not the horses, and the choice of 
going will be the privilege and the duty of the Post- 
master General after hearing the advice of the 
Pilkington Committee. They have called for evi- 
dence and it is now up to industry to bring out all 
those promising ideas on which they have been 
working for so long, so that their requirements may 
be taken into account in arriving at colour standards 
which are fair to all, and will endure. 


* “N.T.3.C, Colour Information,” by E. L. C. White. Wireless 
World, February, 1957. ; 
* “An Alternative Colour TV System,” by E, J. Gargini, 
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1—AN ALTERNATIVE TO THE SHADOW-MASK PRINCIPLE FOR COLOUR TELEVISION DISPLAYS 


By IAN MACWHIRTER,* A.M.1.£.E. 


The deficiencies of the shadow-mask colour display tube are outlined and 
proposals are made for the design of a tube which is completely free from 
these deficiencies. Ii is shown that the N.T.S.C. type of colour television 
signal is not suitable for direct application to the new tube and means are 
described for transforming the N.T.S.C. signal into a suitable form. The 
problems of synchronizing the colour signal with the instantaneous beam 
position are discussed and various solutions are suggested. 


Comments are made on the advisability of modifying the formulation of the 
N.T.S.C. type of signal inio a form better suited to the new display. 


Tix Television Advisory Committee has made 
no specific recommendations to the Postmaster 
General in connection with colour television stan- 
dards. Potential manufacturers of colour display 
tubes now have an opportunity for investigation of 
the usefulness of display tubes other than the shadow- 
mask tube. It is clear that had the early introduc- 
tion of a public colour television service been recom- 
mended in the United Kingdom, the manufacturers 
of colour receivers would almost certainly have had 
to use a three-gun shadow-mask cathode ray tube. 
This tube, pioneered by R.C.A., has now been 
engineered to a standard with which all new develop- 
ments in single unit colour display tubes will be 
compared. There are, however, operational short- 
comings which are well known and can be briefly 
stated as follows:— 

1. Only a small percentage of beam current 
reaches the phosphor because of shadow-mask 
trapping. Result: the maximum useful high-light 
brightness is limited to some 20ft. lamberts. 

2. Because the phosphors have unequal efficien- 
cies and because cathode ray tube guns have power- 
law characteristics, it is not easy to match the three 
guns in operating conditions. Result: the grey 
scale requires critical adjustment. 

3(a). Each of the three beams must be individually 
aligned to excite the appropriate phosphor dots 
exclusively and completely. Result: incorrect 
purity adjustment will cause a colour shade in the 
picture both in brightness and in hue. 

3(b). The three beams must converge on to one 
trio of phosphor dots. Failure of this requirement 
will cause colour fringing around the boundaries 
of picture components quite independently of the 
three differential driving voltages applied to the 
tube. 


*Associated Electrical Industries, Ltd. 
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phosphor strips. 


4. Presently available tubes have a deflection 
angle limited to some 70°. Result: the tube is signi- 
ficantly more bulky than a 110° black and white 
tube of similar screen area. 

A fundamental drawback is that the three-gun 
shadow-mask tube is difficult and expensive to make. 
Moreover, the tube must be used’ with a variety of 
magnets for convergence, beam-positioning and 
field purity, all of which help to increase receiver 
costs. 


Proposed Solution. All four operational draw- 
backs may be obviated with the use of a single- 
gun tube whose beam can scan sequentially a series 
of tricolour phosphor strips; such strips may be 
arranged either horizontally or vertically, but this 
discussion relates primarily to tubes with vertical 
phosphor strips.2;* A steady beam current will 
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produce equal current excitation of the three phos- 
phor strips during scanning and it is a fundamental 
requirement of this type of tube that the relative 
efficiencies of the phosphors should be balanced, so 
that white light is produced for a steady beam 
current. S errors in the white point may 
conveniently. be adjusted by means of external 
colour-correction filters. 

The inevitable decrease in brightness caused by 
the balancing of the phosphor efficiencies, mainly 
in the green, can be alleviated if an elliptical spot 
is used whose minor axis is no greater than the width 
of a phosphor strip, and whose major axis is such 
that the scanning lines almost touch, i.e., satisfy 
the conditions for a “ flat field.” The brightness 
of a tube with such a gun can be as good as a modern 
black and white tube. 

Fig. 1 is a drawing of a cutaway portion of the 
screen of such a tube, but the phosphor strips need 
not necessarily be contiguous as shown. It is of 
some importance that should the beam “ spread” 
with increasing video drive, the intended excitation 
of, say, one primary should not be accompanied 
by unwanted partial excitation of the other two 
primaries. 

Ideally, there shouid be a sufficient number of 
colour phosphor triplets such that the highest 
frequency component of the video luminance signal 
would be unable to excite less than one complete 
triplet of colour phosphors; it is axiomatic, then, 
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that the average eye would be unable to resolve the 
individual colour strips at a normal viewing distance. 
In other words, a normal video signal applied to the 
tube would appear as a black and white picture, 


however, the use of a coarse strip structure appears 
to simplify some of the circuitry to be described 
later, and the number of triplets is chosen by a 
compromise. 

In order to show a colour picture, it is necessary 
that the beam current should be excited with voltages 
proportional to the colour signal when it is passing 
over the appropriate colour phosphor. This 
implies that an indicating or index mechanism is 
necessary to seek out the instantaneous horizontal 
position of the beam and to switch on, or “ gate,” 
the appropriate colour signal: red, green or blue. 

At this stage it is useful to make a comparison 
between the relative complexities of the following 
displays, a black and white, a single-gun strip 
phosphor and a three-gun shadow-mask. Fig. 2 
illustrates this comparison. It should be appreciated 
that the fundamental difference between the three- 
gun shadow-mask display and the single-gun beam 
indexing display is that the former requires a three- 
stimuli, simultaneous-colour signal, whereas the 
latter requires a three-stimuli, dot-sequential signal. 

The use of a beam position indexing mechanism 
in a colour receiver creates great problems and 
some time must now be spent in understanding them. 

As an introduction to this, it would be as well to 
see how a typical band shared colour television 
signal is matched by the requirements of the three- 
gun shadow-mask display and by a “ beam position 
indexing ” display. 

A typical colour signal, e.g., the N.T.S.C. signal, 
consists of two parts: (i) a wide-band black and white, 
or luminance, signal Ey’ and (ii) two bandwidth- 
limited components proportional to monochromatic 
colour minus luminance, a(E “ql — Ey), wet” — 


Ey’) which doubly modulate a carrier in balanced 
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modulators, and these constitute the chrominance 
signal.‘ (The carrier of single frequency is divided 
into two orthogonal components, i.e., 2 quarter of 
acycle apart, before the modulators). ‘The composi- 
tion of the luminance signal Ey’ is of some impor- 
tance; starting with three suitable reproducing 
primaries, the amounts of red, green and blue are 
proportioned according to their relative contributions 
to luminance, which give rise to the visual sensation 
of brightness. This is because the colour difference 
channels are scaled so that they contribute nothing 
to brightness; this brightness reproduction is left 
entirely to the luminance signal. For N.T.S.C. 


WHITE POINT GAIN 
ADJUSTMENTS 


\ FROM RECEIVER 


—— «- Ey) f DEMODULATORS 


! 


Ul 
Ey = O59Ee +os0e¥ +onte 


4 


Fig. 3. In a typical display, Gg = Gg = 0.7Gp, but 
may vary with different phosphor conversion efficiencies. 


primaries and for a normalizing white of 6,500°K 
Ey’ = 0.30 E'” + 0.59E'” + 0.11E.”. 

The colour difference signals ce 7— By) eY _ 
Ey’) and the derived (BY” — Ey’) when added 


to the luminance signal Ey’, produce colour signals 
for the display.* 

Fig. 3 shows a three-gun shadow-mask display 
and the associated driving voltages derived from a 
colour signal proportioned to N.T.S.C. specifica- 
tions. 

If colour difference signals only are applied to 
the display, their relative contributions to luminance 
will be: 


Yn = 0.30(E.” — Ey’) 
= 0.59 (E1” — Ey’) 
= 0.11 (EY — Ey) 

Yi = >Y¥ncn = 0.30 EY” +059 BUY + 


0.11 BE.” — 1.0,’ =0 
1.e., the colour difference signals themselves do not 


4 


contribute to luminance changes (in a linear system). 
Therefore, the relative gains in the chrominance 
channels of the receiver may be proportioned so 
that an interfering signal present on all three colour 
difference signals will produce changes only in 
chromaticity of the display, i.e., constant luminance 
operation can be achieved. These necessary changes 
in relative gains are recognized in the formulation 
of the N.T.S.C. signal. 

From the foregoing it will be appreciated that 
the three-gun shadow-mask tube is well matched 
to the N.T.S.C. colour signal. 

Fig. 4 shows a single-gun beam indexing display 
and its associated driving voltages from which it 
will be seen that the N.T.S.C. simultaneous colour 
signal is transformed into a dot sequential signal 
by means of gate circuits. Again the display exhibits 
constant luminance but the three gate circuits must 
either be very linear in order to preserve the inherent 
perfect grey scale of the single gun tube or they must 
gate colour difference signals.°.® 

The composition of the luminance signal which 
results in the smallest voltage swings in the colour 
difference gates, has equal weightings by red, green 
and blue. 

Thus E,’ = }B'” + 4B.” + 4B. 

From this it is possible to predict the maximum 
excursion of the colour difference signals, and how 
these are matched to the permissible amplitude 
swing of the video signals in the gates for linear 
operation. If a saturated primary colour is trans- 


mitted, e.g., blue, then E,’ = }, since E'” = E1” 
=0 and EW =1, . @Y-B)=1-4= 
0.67. Now let the complementary colour yellow, 
be pean then 


= %, since EW = EW” 


= 1 and EY =0 
FS el E,’) = ‘0- % = —0.67. 
Thus the peak excursion of the e” — E,) 


signal is from + 0.67 to — 0.67 = 1.33. Because 
of the composition of the luminance signal, the peak 
excursion of all three colour difference signals is 
33% greater than for single primary signals. This 
means that the gates must be designed to accept 
this increase in voltage swing. However, small 
differential contrast errors will not be objectionable 
since, for neutrals, the colour difference signals 
vanish. 

A better use of the display tube would be one in 
which the chrominance signal is applied directly 
to the tube and so allows the sequential scanning 
of the colour phosphors to “ gate ” the chrominance 
signal at the appropriate time intervals.? Assuming 
that the line scanning is linear and that the phosphor 
strips are of equal width, the separation of vector 
components of the chrominance signal should be 
equi-angular rather than that of the N.T.S.C. 
signal formulations. A suitable chrominance vector 
signal is shown in Fig. 5, and superimposed is the 
N.T.S.C. chrominance signal which has been 
merely redrawn with three vector components. 

Two points arise from this new chrominance vector. 

1. The angular rotation, i.e., colour switching 
frequency, is decided by the number of phosphor 
strips on the screen. This frequency should be a 
little higher than the sub-carrier (if the visibility of 
the strip structure is not to be objectionable at a 
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Fig. 4. Essential elements of a _ single-gun beam 
indexing display. 


normal viewing distance), and it will vary if the 
line sweep is non-linear, or if the cuatinale of the 
line sweep changes. Means must therefore be 
provided for synchronizing the new chrominance 
vector to the colour switching rate. 

2. The vectors are shown as having equal 
amplitudes and the reason for this may. not be 
immediately obvious. It will be recalled that in the 
design of a three-gun shadow-mask receiver, the 
giins in the colour channels (either in the three 
d:modulators or in subsequent amplifiers) are such 
as to achieve constant luminance and the relative 
amplitudes of the transmitted colour vectors match 
the receiver requirements. Now the three “ demodu- 
lators” of the single-gun display are made by the 
screen structure itself and although the relative 
“ gains,” or conversion efficiencies, of the three 
phosphors may be adjusted so that an interfering 
signal in the band shared channel will appear with 
minimum luminance disturbance, the colour of the 
screen will no longer be white. Because the screen 
must show white when an en beam scans 
it, it is not possible to change the “gains” of the 
single-gun ‘“‘ demodulator?.” Therefore an equi- 
amplitude chrominance vector is necessary. 

In order to complement this equi-angular, equi 
amplitude chrominance , a luminance com- 
ponent of the form E,’ = 4B.” + BY” + yBt” 
is required to provide the residual drive signals, 
EM, BS =. (This composition .also happens 
to satisfy the requirement giving the smallest 
voltage swings in the colour-difference gate circuits.) 

It should now be clear that, unlike the three-gun 
shadow-mask display, the single-gun beam indexing 
tube when screened with phosphors of balanced 
efficiency is not at all well matched for direct use 
with the N.T.S.C. formulated signals. Even if the 
widths and spacings of the three phosphor strips 
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were made to match the non equi-angular spacings 
of the N.T.S.C. chrominance vectors, both constant 
luminance operation would remain unachievable 
and there would be incorrect colour rendering. 

It is possible to transform the N.T.S.C. luminance 
and chrominance components into a form suitable 
for a single-gun display and also it constant 
luminance operation to be achieved.* (In practice, 
however, certain simplifications which do not give 
an exact transformation may be justified on the 
grounds of economy, even though the resulting 
colour reproduction will not be exact.) 

Now the N.T.S.C. luminance signal is weighted 
according to the relative luminosities of the specified 
primaries, i.e., 


E,’ = 0. 30E.” +0. 59B” +0. 1B” ° 


but for the eteem boom indicating tube, the 
es 3 luminance signal E,’ is given by 
= 3B” + od + 4B", 


anelcaee = Bi) tents Oe 0 neutral 
colour, i.e., E,’ = Ey’ 


*. By’ — Ey) = 48)” — By) + 4B) — By)+ 
KEY” — Ey) 


From the N.T.S.C. colour signal formulation, 


(By — Ey) = — 0.51 @)” — By) — 
0.19 a” — Ey) 

*. By} — By’) = 0.33 (BY — By’) + 
0.33 (B“'” —Ey’) — 0.51 ev” — By’) — 
0.19 (EB — Ey) 
v1 P 
= 0.16 (E)” — Ey’) + 0.26 eu” — Ey’) 


:. Ey! = By’ + 0.16 (B1” — By’) + 0.26 (B'” — By’) 


Rewriting this in terms of N.T.S.C. colour difference 
signal weightings, 


z EY (enn) $i ornm) 
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Fig. 5. Equi-angle and N.T.S.C. chrominance vectors. 
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Fig. 6(a). Transformation of equi-angle vectors to two- 
colour difference vectors, (b) Orthogonal N.T.S.C. 
chrominance vectors. 


i.e., the correcting signal (E,’ — Ey’) which must 
be added to (E,’) can be derived by demodulating 
the N.T.S.C. chrominance signal with a gain of 


4/0.18? + 0.53 = 0.56 and at an angle of 


—10.18 — ee 
tan 0.53 19° i.e., 0.56 2 19°. 

It is of interest to note that the luminance correct- 
ing signal is derived directly from the two colour 
difference chrominance components which have 
been band limited. These components, i.e. (E,’ — 
Ey’) in no way impair luminance detail since, during 
an achromatic transition in picture information, 
(E,’ — Ey’) =0 and the transition is described 
by (Ey’) only. . 

The N.T.S.C. chrominance signal can be trans- 
formed into an equi-angle, equi-amplitude signal 
and Fig. 6 (a) shows the redrawing of the required 
symmetrical vectors into two colour difference 
vectors. In order to facilitate this transformation, 
a signal (— #E,’) has been added to each vector. 

These should be compared with the available 
N.T.S.C. colour difference vectors in Fig. 7, from 


which it will be seen that whilst the el” — Ey’) 


vector is greatly increased in amplitude, the (E/” — 


Ey’) vector is slightly reduced. In addition, the 
mew vectors are no longer orthogonal, but are 
separated by an angle of 93°. 

This vector transformation is conveniently accom- 
plished with an amplifier whose gain is varied with 
the second harmonic of sub-carrier frequency, 
(w,). Let the gain G = acos(2,t + @) and the 
input signal be E, = bcos (w,t + ¢). Then output 
GE, = abcos (2w,t + 0) cos (w,t + 4). : 
= = { cos (3m,t + 8+ ¢) + cos (w,t + @— 4) > 

(a), 


Filtering out all 


components above 


6 


Fig. 7. Transformation of N.T.S.C. colour difference 
vectors. 
ab : 
output = 27008 (wt + @— ¢). Clearly, this 


includes the input signal with a reversed phase 
sequence (— ¢), and this may be added in a suitable 
proportion to the unmodified N.T.S.C. chrominance 
signal, see Fig. 7. Itis suggested that this proportion 
and the phase (@) of the frequency-doubled sub- 
carrier be adjusted when observing the output 
signal on a calibrated vectorscope. A_ suitable 
test signal consists of colour bars containing primaries, 
complementaries and a neutral. In practice it has 
been found possible to set the vector angles to within 
2 or 3 degrees of their correct value. 

It will be appreciated that a beam indexing display 
when used with a N.T.S.C. type of signal needs to 
have rather complex signal translation apparatus 
in order to give correct colour rendition. There 
is, however, a further colour error for which correc- 
tion should be provided. Fig. 8(a) shows a dia- 
grammatic section of a typical beam indexing tube 
screen and a chrominance signal corresponding to 
a saturated blue field (the luminance value of the 
blue field is not considered here). Clearly, there 
will be considerable excitation of the adjoining 
red and green phosphors, and this will cause de- 
saturation of the intended pure blue light. Although 
this defect does not cause serious distortion of 
pastel colours, the loss of saturation on highly 
coloured objects is rather objectionable and correction 
for this can take one of three forms. 


Fig. 8. (a) De-saturation of pure blue field. (b) Effect 
of adding 2nd harmonic term. 
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(i) The phosphor strips may be spaced with inert 
bands between adjacent colours, so that the conduc- 
tion angle of the phosphors will be reduced. 

(ii) The conduction angle can be reduced elec- 
trically by deducting from the luminance signal 
a signal proportional to chrominance carrier ampli- 
tude.* This idea is based on the fact that whilst 
the phase of the chrominance signal is proportional 
to saturation. An envelope detector will generate 
a signal proportional to saturation only, and this 
can be used to control the luminance amplitude. 
The inevitable decrease in brightness can be corrected 
by an increase in the gain of the chrominance channel. 

(iii) The most satisfactory method for saturation 
correction requires the use of a second harmonic 
chrominance component which is added to the original 
chrominance signal’®. In Fig. 8(b) is shown the 
effect of this where the added signal is of the form 
a + bcos(2w gt + ¢) where (wg) is the colour switch- 


ing rate. 
(To be concluded) 
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I.R.E., Jan. 1954, Vol. 42, No. 1, p. 299 et seg. Also, 
Chap. 16, p. 438 et seq. “ Principles of Color Television,” 
by the Hazeltine Laboratories Staff. 

®D. G. Fink, “ Television Engineering Handbook ” 
McGraw-Hill, 1957, Chap. 16, pp. 251-252. 

10 G. S. Ley, “Color Purity in Ungated Sequential 
Displays,” I.R.E. Trans., Vol BTR—1, No. 1, p. 36> 
Jan. 1955. 


Silicon Carbide Transistor 


NEW HIGH-TEMPERATURE DEVICE 


| en scientists of the Westinghouste Elec- 
tric Corporation in the United States have recently 
developed a transistor capable of operating above 
650 degrees Fahrenheit, a temperature higher than 
the melting point of lead. The new transistor is 
the first to be successfully made from silicon carbide, 
a hard crystalline material which, in impure form, 
is used as an abrasive in grinding whreels. 

The high-temperature capabilities of the new tran- 
sistor mark it as a significant advancement in the 
technology of these semiconductor devices. Present- 
day transistors, manufactured almost exclusively 
from germanium and silicon, can operate at tempera- 
tures no higher than about 200 degrees F (ger- 
manium) or 400 degrees F (silicon). Germanium 
and silicon transistors, however, cannot always meet 
the high-temperature requirements of today’s exist- 
ing and planned aircraft and space vehicles. Such 
applications, therefore, have furnished strong moti- 
vation for the development of higher-temperature 
transistors. Because of its great chemical stability 
and desirable electrical properties which it retains 
at elevated temperatures, silicon carbide is one of 
the most promising transistor materials for extremely 
high-temperature applications. Laboratory tests 
show that the new silicon carbide transistor still 
amplifies at 670 degrees F, and with further develop- 
ment, an upper operating temperature of more than 
925 degrees F should be achievable. 

The new devide is actually a “ unipolar ” or “ field- 
effect” transistor, which differs in operating prin- 
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ciple from those usually made from germanium and 
silicon. Such couventional transistors regulate the 
flow of an electric current through them by the injec- 
tion of electric charge carriers across a junction built 
into the semiconductor material. The unipolar tran- 
sistor, on the other hand, acts more like a valve 
which opens and closes to. regulate the electron flow. 

The new transistors are made from exceptionally- 
pure crystals about two-thousandths of an inch 
thick. The necessary junction is built into the 
material by exposing it to vaporized aluminium at 
the white-hot temperature of 3,900 degrees F. The 
aluminium atoms diffuse into the silicon carbide 
crystal, changing its electrical behaviour from so- 
called n-type material to p-type. The junction is 
formed where the two types meet, and the process 
is controlled to an accuracy of a few millionths of 
an inch. 

Then, to establish the input and output terminals 
of the transistor, the wafer is etched at two points 
in such a way that the silicon carbide is eaten away 
until the junction within thee body of the crystal is 
reached. Electrical connections at these two points 
and to the body of the wafer complete the transistor. 

A typical finished transistor is about 80-thou- 
sandths of an inch long and 40-thousandths of an 
inch wide, and the “working” area of the crystal 
surface is smaller than the head of a pin. Electrical 
measurements on the finished transistors show them 
to give a power gain of about 60 at room tem- 
peratures. 


Electronic 
Telephone 
Exchanges 


RECENT DEVELOPMENTS 
DISCUSSED AT THE LEE. 


Tix papers presented at the Institution of Elec- 
trical Engineers’ Conference on Electronic Tele- 
phone Exchanges on November 22 and 23 were 
contributed by experts from Europe, Asia and 
America and covered a very wide field in consider- 
able detail. They will be reprinted in full in 1961 
in Part B of the Proceedings, and the following notes 
are intended only as an introduction for those who 
may wish to study the subject further. 


Time Division 


In Great Britain, feasibility studies of the design 
of a completely electronic exchange have been 
carried out. The studies, undertaken independently 
by the Post Office and five principal manufacturers 
of telephone equipment, and later by the Joint Elec- 
tronic Research oe oo resulted —— 
experimental exchange shortly to be installed at 
Highgate Wood, in London. 

In order to aye consistency of service to 
subscribers during the experimental period, a com- 
plete electromechanical exchange will be installed. 
If, at any time, the electronic exchange is removed 
from service to allow modification, the mechanical 
system will function in its place, and in fact will 
remain permanently i in service when the experiment 
reaches its conclusion. 

The electronic system employs the time-division 
multiplex method of switching, each unidirectional 
“highway” carrying 100 channels. Each connection 
requires two antiphase channels, }4 cycle (SOpsec) 
apart, and is established by switching } and eee 
highway diode gates by means of channel pulses, 
which are obtained from a channel store consisting 
of a circulating delay-line of the magnetostriction 
variety. 

The central control equipment of the exchange 
is also, in the main, composed of magnetostriction 
delay-lines, which employ channel pulses to set up 
and supervise the progress of calls. 

The speech-path channels are amplitude-modu- 
lated, the slight loss encountered during transmis- 
sion through gates being made good by amplification 
in the demodulator. 

Permanent control information, such as directory 


numbers, and transient information such as state of 
line, is stored on a magnetic drum. The drum is a 
magnetically coated cylinder with reading and 
writing heads. In the case 6S 
information, the writing head is n y isolated 
from its amplifier, to prevent accidental mutilation 
of the information. type of permanent store 
employed lends itself to modification as a service 
expands. 

When the design of the experimental exchange 
commenced, it was thought that transistors would 
restrict the transmission performance of the system 
and thermionic valves and semi-conductor diodes 
were chosen. It is reasonable to suppose that 
advances in semiconductor research have brought 
an exclusively solid-state exchange within the 
bounds of possibility. 


Space Division 


An American .experimental exchange, the Morris 
Electronic Central Office, is described in a paper 
by Keister, Ketchledge and Lovell. This exchange, 
designed by Bell Telephone Laboratories, employs 
a space-division system using gas-filled diodes as 
switching elements. The diodes have a negative- 
impedance characteristic which offsets loss ih trans- 
formers and other elements in the transmission path. 

Permanent control information’ is stored in a 
flying-spot photographic store, while transient 
information is held on barrier-grid tubes. 

The more important sections of the equipment 
are duplicated, while fault detection and, in certain 
cases, correction are automatic. 

Novel facilities provided by the exchange include 

the possibility of obtaining frequently called num- 
bers by dialling two digits only, and of connecting 
extension telephones, via the exchange, in an inter- 
communication circuit. 
Switching Elements used in modern space-division 
systems fall broadly into two classes, electronic and 
electromechanical. Representative of the electro- 
mechanical switch are the reed relay, and a develop- 
ment known as the “ferreed.”* The reed relay 
consists of contacts mounted on two metallic strips 
or reeds, the whole being mounted in a sealed glass 
tube. Surrounding the tube is a solenoid carrying 
the control current, which magnetizes the reeds and 
brings them into contact. Long life is a feature 
of this type of switch. In the ferreed, the reeds 
form part of a magnetic circuit, in part of which 
is ferrite material. The remanence of the ferrite is 
capable of maintaining closure of the contacts in 
the absence of controlling current. 

Electronic switches include the neon-filled diode 
and the p-n-p-n junction diode. Both of these 
devices have the slight negative slope to their 
characteristics referred to earlier. The junction 
diode requires a much lower operating voltage than 
the neon diode, heat-dissipation problems with both 
these devices being negligible. 

Exchanges employing time-division and space- 
division multiplexing are under active development 
in many parts of the world, and it may reasonably 
be assumed that one or more systems, both econo- 
mically and technically competitive with the electro- 
magnetic exchange, will have proved themselves 
within a few years. 


* The Ferreed—A aed Switching Device. A. Feiner et al. B.S.T.J. 
Vol. XXXIX. No.1 
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PHYSICAL SOCIETY EXHIBITION 


MANUFACTURERS AND RESEARCH ESTABLISHMENTS EXHIBITING 


THE 45th show of scientific instruments and apparatus 
which has become known as the Physical Society Ex- 
hibition will open at the Royal Horticultural Society’s 
Halls, Westminster, on January 16th for five days. This 
year, however, the exhibition assumes a new official 
title, the Annual Exhibition of the Institute of Physics 
and the Physical Society, — of the recent amalga- 
mation of the two organization 

On a very large proportion “of the 150 stands there 
will be equipment of interest to radio and electronic 
engineers and, as in the past, the emphasis will be on 
new developments in instruments and research tech- 
niques as well as on standard instruments and equip- 
ment. 

From 10.30 to 2.0 on the opening day admission is 
limited to members of the society and the Press. On suc- 
ceeding days the exhibition will be open to ticket holders 


Admiralty Research Estabs. a Seeeey ee 
Advance Components Kelvin & Hughes 
Archeology ae So tees Labgear 

Avo sae ¥ oe 


M-O Valve Co. 
Marconi Instruments 
Marconi’s W/T Co 


Baird & Tatlock 
Baker, C., Instruments 
Baldwin Industrial Controls 


Barr & Stroud Marshall of Cambridge 
Beck, R. & J. Megatron 

Bellingham & Stanley Mer Instruments 
Birmingham University Me Research 


British — & Steel Research Ministry of Aviation 


~Assoc. Morgan Crucible Co. 
C.N.S. Instruments Te & Co. 


Cambridge Instrument Co. 


Casella, C. F., & Co NGN. 
Cawkell 
Cooke, Troughton & Simms ao - & Post Ot aoe Engg. 


Cossor Instruments Nash and Thompson 


National Res. Dev. Corp. 


D.S.LR. New Electronic Products 
Dawe Instruments Newport Instruments 
Decca Radar Northern Polytechnic 
Distillers Co. Nuclear Enterprises (G.B.) 
Dobbie McInnes 

Doran Instrument Co. Oertling, L. 

Dynatron Radio Oliver % Boyd 


Optica United Kingdom 
Optical W 
Ottway, W. ve Co. 


Panax Equipment 
Paton Hawksley Electronics 


E.M.I. Electronics 
Edwards High Vacuum 
Ekco Electronics 

| ene ag ee 
Electronic Instruments 
Electronic Tubes erkin-Elmer 

Electrothermal Engineering Planer, 7 Vv. 

Elliott Brothers Post Ofice 

English Electric Valve Co. Post Office a tt Dept. 
Ericsson Telephones Prior, W. 


; Pullin, R. B., & Co. 
Evans Electroselenium Pye, W.G ” Co. 
Ferranti 
Flann Microwave Insts. Roost a 
Fleming, J. & R. Reading University 
Fleming Radio , Royal College of Sucquons 
Fur Laboratories Royal Meteorological Society 
GEC. Royston Instruments 


Gallenkamp, A., & Co. 

General Radiological 

Griffin & George 

Guy’s Medical School Science Museum 
Servomex Controls 


Hilger & Watts Ss an, D., & Sons 

mnewr Instruments Co. 
lartron Electronic Group 

Solus-Schall 

Stanton Instruments 


S.T.C. : 
Sanders, W. H. (Electronics) 
Sangamo Weston 


International Computers 
& Tabulators 
Isotope Developments 
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at 10 am. It will close at 7.0 on the 16th, 18th, and 
19th, at 9.0 on the 17th and 1.0 on the last day. Tickets 
are ‘obtainable from exhibitors or from 47 Belgrave 
Square, London, S.W.1. 

Wireless World, together with our associate journal 
Electronic Technology, are among the publications which 
have taken space in the exhibition. 


Laboratory (17th); “The Physics of the Oceans” by Dr. 

E. R. Deacon of the National Institute of Oceano- 
sealer (18th); and “ Some Physical Problems in Travel- 
ling at Supersonic Speed” by Dr. F. P. Bowden of 
Cambridge University (19th). The Acoustics Group 
2 cee a symposium on traffic noise at 2.0 on the 


Stanley, W. F., & Co. 
Sunbury Glass’ Works 


Taylor, Taylor & Hobson 
Techne (Cambridge) 
Telcon Metals 

Texas Instruments 
Thermal Syndicate 
Thompson, J. Langham 
Thorn Electrical Industries 
Tinsley, H., & Co. 
Tintometer 

Towers, J. W., & Co. 


Townson & Mercer 
20th Century Electronics 


U.K.A.E.A, 
Ultrasonoscope Co. 
Unicam Instruments 


Venner Electronics 
Vinten, W. 


Watson, W., & Sons 
Wayne Kerr Laboratories 
Wray (Optical Works) 


Industrial Groups—IV 


WITH the growing practice of diversification in industry 
new names are coming into the field of radio and elec- 
tronics as companies or groups are merged with concerns 
in such industries as mining, steel and ship-buildi 

A case in point is Metal Industries, Ltd. The ML. 
group which now comprises 38 companies in the U. K. 
and overseas and employs over 12,000 came into our 
field with the acquisition in 1959 of Avo (formed in 
1923) and its subsidiary Taylor Electrical Instruments 
(1938). The group had been on the fringe of our field 
since its acquisition of several electrical concerns includ- 
ing Brookhirst Switchgear and Igranic Electric, now 
known as Brookhirst Igranic. 

The group —— doubled its size with the acquisi- 
tion of shire Dynamo Holdings. Among the 
Lancashire Dynamo companies is Lancashire Dynamo 
Electronic Products and also the International Rectifier 
Company (Great Britain) which was formed in May, 
1959, jointly by L.D. and the International Rectifier 
Corporation of Los Angeles. 

The Metal Industries group now includes:— 

New Eagle Foundry Company 
Shipbreaking Industries 
Taylor Electrical instruments 
Towler Brothers (Patents) 


Avo 

Brookhirst Igranic 
Cable Jointers 
Cox & Danks 
Crypto verseas Companies 

Crypton Equipment Brookhirst igranic S.A. (South 
Dynamo & Motor Repairs Africa) 

Farmer Brothers (Shifnal) Fawcett — (Europe) S.A 


Fawcett Preston & Company ce 
Foster Electrical Supplies Lancashire Dynamo Central 
Africa (Rhodesia) 


Foster Transformers 
es Bolckow Lancashire Dynamo South Africa 
M.1. Australia 


Hu 
J. G. Statter & Company 
John Allan & Company (Glen- Metal industries Europe S.A. 


park) (Belgium) 
Lancashire mo & Crypto -Olaer France $ S.A. 
Lancashire mamo Electronic 

Products - 


Lancashire Dynamo Nevelin 
Malcolm & Allan (London) 
Metal Industries (Salvage) 
Minerva Mouldings 


Bepco ag . 
International Rectifier Company 
(G.B.) 


Soc. Representation d'Appareils 
Mecaniques (France) 
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Scientific Radio Conference 


URS... AND INTERNATIONAL RADIO MEASUREMENTS 


By R. L. SMITH-ROSE, o.B8.E., D.Sc., F.C.G.1., M.1.E.E. 


iis September, the International Scientific 
Radio Union held its XIIIth General Assembly at 
University College, London, when over six hundred 
’ scientists and engineers from twenty-four countries 
discussed various fields of scientific research rang- 
ing from precision laboratory measurements to the 
propagation of radio waves and communications in 
space. In his opening address, Dr. L. V. Berkner, 
- president since 1957, briefly reviewed the work 

of the Union over the past three years. It was 
during this period that the outstanding programme 
of the International Geophysical Year (1957/58) had 
been completed according to the carefully arranged 
plan, and this was followed by a year of International 
Geophysical Co-operation in 1959. 

Since its formal organization in 1921 as an inter- 
national scientific union, U.R.S.I. (the initials of its 
French title “Union Radio Scientific Interna- 
tionale”) has taken a keen interest in the character- 
istics of the atmosphere which determine the trans- 
mission of radio waves, and of the influence outside 
the atmosphere which determine these characteris- 
tics. It was thus perhaps a natural consequence that 
as the president remarked, U.R.S.I. was the first 
union to express its confidence in the scientific bene- 
fits that would result from artificial satellites in orbit 
around the earth. It is significant to note that the 
spectacular developments in the launching and use 
of such satellites and other vehicles in outer space 
have all taken place in the past three years. To deal 
with the scientific aspects of this work, an 
International Committee on Space Research 
(C.O.S.P.A.R.) was formed with U.R.S.I. as a char- 
ter member and having direct representation. 

During the past triennium the allocation and pro- 
tection of frequency channels for the use of radio 
astronomers has been actively discussed. With the 
coming of artificial earth satellites and their asso- 
ciated radio transmissions, this question has become 
of much greater importance. Although some fre- 
quency assignments were made for research pur- 
poses at the Geneva conference of the Interna- 
tional Telecommunication Union at the end of 
1959, it has been considered necessary to explore 
the future needs much more thoroughly; and at 
the recent U.R.S.I. General Assembly, represent- 
atives of U.R.S.I. and C.O.S.P.A.R., together with 
members of the International Astronomical Union, 
agreed to set up an inter-union committee for this 
purpose. 


Scientific Programme of U.R.S.I. 


The work of the International Scientific Radio 
Union is divided among seven commissions, dealing 
with individual portions of the field as indicated by 
their titles. These, together with the names of the 
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chairmen appointed in September for the current 
three-year period (1960-63), are as follows:— 
I Radio measurements and a Pg Adelsberger (Ger- 


standards 
II Radio and troposphere Pope (France) 
f. R. A. Hi ae (U.S.A.) 


III Ionospheric radio 
IV ane noise of terrestrial 

Vv Radio astronomy Prof. A. C. B. Lovell (U.K.) 
VI Radio waves and circuits Dr. J. Loeb (France) 
VII Radio-electronics Prof. W. G. Shepherd (U.S.A.) 

At the General Assembly in London, the pro- 
gramme was arranged so that all these commissions 
met concurrently to discuss subjects which had been 
selected. A few joint sessions were also held to 
deal with subjects of common interest to two or 
more commissions. Outstanding among these was 
a morning session for the whole assembly allotted 
to the radio aspects of space research. Several 
papers described experiments made with rockets 
and satellites for studying the ionosphere and 
outer atmosphere as well as cosmic noise and 
solar ionizing radiations. Other papers stimu- 
lated a discussion on the scientific and technical 
aspects of communications by means of active and 
passive satellite relay systems. One of these papers 
outlined a proposal to discharge from a satellite 
large quantities of small metallic filaments into an 
orbital belt of microwave-resonant dipoles, which 
would reflect radio waves for long-distance com- 
munications purposes. This proposal was viewed 
with some misgivings by both optical and radio 
astronomers, since the existence of a permanent 
reflecting or scattering belt might seriously impair 
future scientific research in the astronomical field. 

At the closing plenary session, the individual 
chairmen reported on the activities of their commis- 
sions and working parties; and put forward resolu- 
tions and recommendations for adoption by the 
Union. The individual papers presented at the 
meetings of all commissions, together with reports 
of the scientific discussions, will be published as a 
series of U.R.S.I. monographs in the near future. In 
the meantime, a brief review of some of the items 
discussed will be given in this and succeeding con- 
tributions. 

It was at the closing session alsd, that the follow- 
ing officers were elected for the next triennium. 
Dr. R. L. Smith-Rose (U.K.) 
Pratecoer 1. Kage Cieeen) 

TO. 
A. Prochorov (O.S. SR) 
Professor G. A. Wonatoa (Canada) 
Hon. Treasurer: Professor Ch. Manneback (Belgium) 
The Headquarters of the Union are at 7 Place Emile Danco, 
Er terbaye” Belgium, and the secretary-general is 
E. er’ a 


These, together with the commission chairmen listed 
above, will prepare for and organize the next General 


President: 
Vice-Presidents: 
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Assembly to be held in Tokyo in 1963, when the 
Union will be celebrating its Jubilee. It grew out of 
the International Provisional Commission of Scien- 
tific Wireless Telegraphy formed in 1913. 

From the earliest days of U.R.S.I., one of its most 
important activities has been to establish agreement 
throughout the world on the accuracy of measure- 
ment of such quantities as frequency, power and 
field-strength, which form the basis of inter- 
national research in the radio field. 

As a result of intensive research and development 
over the past quarter of a century in several national 
laboratories, the fzequency of an alternating current 
can now be measured to an accuracy which surpasses 
that of any other type of physical measurement. 
After passing through phases when a temperature- 
controlled tuning-fork and, later, a specially cut 
quartz crystal, formed the essential element in a 
standard frequency source, one of the resonant 
modes of a cesium atom has now proved to be the 
most accurate and stable basis of reference.’ The 
stability of radio-frequency oscillators controlled by 
a cesium atomic standard has been shown to be of 
the order of one or two parts in 10°°. 

Direct comparisons have been made in the same 
laboratory between the standard developed at the 
National Physical Laboratory in this country and 
the corresponding U.S.A. standard. The results’ 
showed that the standards of the two countries 
agreed to within about 2 parts in 10**, and that part 
of this discrepancy could be attributed to the 
different electronic arrangements used to drive the 
cesium oscillators. 

In order to state the actual frequency of such 
an oscillator, it is necessary to specify what standard 
of time is to be used. It is convenient for many 
purposes to adopt a uniform scale of time; but for 
precise scientific work, it is now internationally 
agreed that ephemeris time, which is based on the 
revolution of the earth round the sun, should be 
used. As a result of a joint programme of measure- 
ments carried out between the National Physical 
Laboratory in this country and the United States 
Naval Observatory, Washington,*® the mean value 
of the frequency of the cesium oscillator was found 
to be 9 192 631 770 cycles per second, with a prob- 
able error of +20 c/s (Ephemeris Time). At the 
recent U.R.S.I. General Assembly, it was recom- 
mended that the Bureau International de P’Heure 
should keep under review the appropriate astro- 
nomical observations and announce a nominal value 
of this frequency for use during the following year. 

In order to make such a standard available to 
users in various laboratories, programmes of inter- 
national standard frequency transmissions have been 
established in several countries on various frequen- 
cies between 2.5 and 25Mc/s. In this country, the 
transmissions are emitted by a G.P.O. station at 
Rugby under the call sign MSF; and they are now 
supplemented on an experimental basis with a much 
lower frequency (16kc/s) from Rugby (GBR). These 
signals are measured at the N.P.L. by reference to 
the cesium standard, and the values of the devia- 
tions from the nominal frequency are published 
monthly in Electronic Technology. 

At a meeting of Commission I of the General 
Assembly of U.R.S.I., a review of the present posi- 
tion of “Standard Frequencies and Time Signal 
Transmissions ” was introduced by U. Adelsberger 
(Germany), who gave particular attention to the 
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problem of modulating or interrupting the con- 
tinuous wave emissions in order to produce accurate 
time signal ticks. The Commission recommended 
that the day-to-day phase stability of the very low- 
frequency transmissions should be measured in 
various countries in order to assess their usefulness 
for high precision time synchronization and fre- 
quency comparison purposes. 

Another radio measurement of reasonably high 
accuracy is that of the velocity of electromagnetic 
waves ina vacuum. At the XIIth General Assembly 
at Boulder, U.S.A., in 1957, a value of 299,792.5 
+0.4 km/s was adopted; and this has been found 
to give consistent results in the measurement of geo- 
detic distances by electronic means. At the last 
Assembly it was recommended that agreed formule 
for the refractive index of the atmosphere should be 
adopted for both light and radio frequencies, so that 
the value of the velocity can be corrected for the 
appropriate ambient conditions, which prevail in 
practical use. 

Considerable attention has been given by U.R.S.I. 
at previous meetings to the specification of field 
strength measuring techniques and their inter- 
national comparison. As the frequencies in use have 
increased into the microwave region, it has become 
customary to specify a received signal in terms of 
power flux rather than field strength; and a recom- 
mendation was made in 1957 that the national 
laboratories should compare their standards of power 
measurement in the neighbourhood of 3,000 and 
10,000Mc/s. On this occasion, a paper by J. A. 
Lane (U.K.), presented the results of measurements 
made at the Radio Research Station, Slough, at a 
frequency of 9.375 Gc/s (wavelength 3.2cm) on wire 
and film bolometers submitted by the National 
Bureau of Standards, Boulder, U.S.A., and by the 
University of Tokyo, Japan. The measurements were 
made in several ways, including one using a constant- 
flow water calorimeter in which the microwave 
power was dissipated.* The general conclusion from 
these comparisons was that the techniques used in 
the three participating countries agree within the 
limits of their estimated accuracy, about 1.5 or 2.0%. 

In view of the general trend of radio research and 
application to increasingly higher frequencies, the 
U.R.S.I. General Assembly recommended that this 
work should be extended to 140 Gc/s; and that simi- 
lar experimental comparisons should be made on 
other electrical parameters, such as voltage, attenua- 
tion, impedance and voltage standing-wave ratios in 
waveguides. Such measurements are clearly funda- 
mental to the design of terminal radio equipment as 
well as to the study of radio wave propagation. 
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Audio Festival 


PLANS are well in hand for the International Audio 
Festival and Fair being organized by a committee 
of audio manufacturers for April 6th to 9th at the 
Russell Hotel, London, W.C.1. Over 50 British 
manufacturers are subscribers to this international 
show at which quality of reproduction will be the 
keynote. 

The following have been elected to form the 
council: —H. J. Leak chairman, R. Merrick (Ferro- 
graph) vice-chairman, R. Arbib (Multimusic), D. 
Chave (Lowther), Major J. F. E. Clarke (Clarke & 
Smith), H. Farquharson (Armstrong), H. S. Futter 
(Gramophone Co.), L. B. Livingstone (Tannoy), 
J. Maurice (Lustraphone), J. Rogers (Rogers De- 
velopments), L. Stone (E.A.R.), L. Smith (Wharfe- 
dale), J. Swift (Goodmans), P. Walker (Acoustical), 
and L. Young (Vitavox). G. A. Briggs (Wharfedale) 
and J. Maurice have been appointed Trustees. 

In addition to the usual stands and individual 
demonstration rooms for the 60 or more exhibitors, 
plans are being made for special lecture sessions 
covering reproduction from disc, tape and radio. 
Admission to the exhibition will be by ticket obtain- 
able free from exhibitors and audio dealers. 

Further details are obtainable from C. Rex- 
Hassan, 42 Manchester Street, London, W.1. 


Television Afloat 


The new 42,500-ton P. & O. luxury liner Oriana, now on her 
maiden voyage, has a television installation which provides 
not only a closed-circuit service but also for the reception of 
405-, 525- and 625-line transmissions. The incoming television 
signals are, where necessary, converted to 525 lines for 
display’ on Ekco receivers and, moreover, where alternative 
programmes are available the viewer can make his own choice. 
Initially 60 receivers have been installed in public rooms and 
first-class cabins but provision is made for nearly 400. The 
television system was installed by Marconi’s who also pro- 
vided the ship’s communications equipment, navigational aids 
and sound reproducing equipment incorporating 1,600 
loudspeakers. 
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Radio Research 


MANY interesting aspects of the research pro- 
gramme initiated by the Radio Research Board and 
carried out by the Radio Research Station at Slough 
are given in “Radio Research 1959”* which con- 
tains the report of the Board and of the Director 
of Radio Research. As might be expected the ad- 
vantages to research in radio propagation afforded 
by rockets and satellites is given more than a passing 
reference. O. W. Humphreys, chairman of the 
Board, stresses that in order to obtain the full effect 
from the opportunities offered, the Radio Research 
Station “should devise its own experiments for 
flying in rockets and~satellites.” The proportion 
of the station’s effort devoted to the general field of 
space research is being increased to 50%. 

The present members of the Board are:—Prof. 
H. E. M. Barlow (University College, London), Prof. 
W. J. G. Beynon (University College of Wales), Dr. 
R, L. F. Boyd (University College, London), Prof. 
E. C. Cherry (Imperial College, London), O. W. 
Humphreys (G. E. C. Research Labs.), Dr. F. E. 
Jones (Mullard), K. I. Jones (Ferguson), C. J. V. 
Lawson (Cable & Wireless), F. C. McLean (B.B.C.), 
A. W. Montgomery (S.T.C.), Capt. J. S. Raven 
(Admiralty) and Capt. F. J. Wylie (Radio Advisory 
Service). 

The 22-page report of Dr. R. L. Smith-Rose is of 
particular interest as. it is his last as Director of 
Radio Research; he is succeeded by J. A. Ratcliffe. 

*H.M.S.O. 3s. 


College of Aeronautics.—For the past year or so the 
College of Aeronautics, Cranfield, Bletchley, Bucks., has 
been pursuing a policy of diversification of teaching 
activities, and as a result a number of new advanced 
courses have been developed in subjects which although 
relevant to aeronautics are of equal interest to many 
other branches of engineering. It has therefore been 
decided to change the titles of some of the departments 
thereby giving a better indication of the scope of their 
activities. Under this re-arrangement the Department of 
Aircraft Electrical Engineering becomes the Department 
of Electrical and Control Engineering. Professor G. A. 


Whitfield has been head of the department since its forma- ~ 


tion in 1955. In addition to providing specialized courses 
for aeronautical engineers as part of the two-year diploma 
course the department is now offering advanced courses 
in industrial control engineering and flight control as well 
as courses in space technology and guided missiles. 


Satellite Tracking.—Two of the chain of 18 stations 
to be used for tracking the first American manned space 
satellite—those at Kano (Nigeria) and Zanzibar—are to 
be staffed by Cable & Wireless men for maintaining 

int-to-point communications. The stations will be 
inked by radio to London whence information will be 
passed to the U.S.A. via the transatlantic cable. W. A. 
Coslett, who during the war was engineer-in-charge of 
one of the mobile telecommunication units known as 
Blue Trains and until his retirement in 1959 at the 
age of 55 was C. & W. manager in Jamaica, has been 
appointed engineer-in-charge at Kano. The assistant 
engineers are J. D. Munday and T. Shepherd. At 
Zanzibar, D. G. Hicks will be E.-in-C, with P. J. Harlow 
and D. J. Payne as assistants, 
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S.O.N.D.E.—The Society of Non-Destructive Exami- 
nation is to hold the first Croxson Memorial Lecture (in 
memory of the late Charles Croxson the founder chair- 
man) on February 17th at 6.15 in the Caxton Hall, 
Westminster. Dr. L. Mullins will speak on ‘“‘ The 
Evolution of Non-Destructive Testing”. Free tickets— 


not more than two - 4 plicant—are obtainable from 
pe Hon. ae may, oO! iety, D. T. Carter, E.S.A.B. 
Gillingham, ‘eat 


Computer Consortium.—The reconstituted British 
Conference on Automation and Computation, of which 


Sir Walter Puckey is chairman, has set up three panels * 


to cover the following as; of its interests: —education 
and training (with Professor G. D. S. MacLellan, of 
Glasgow University, as chairman); research and develop- 
ment (J. F. Coales, Cambridge University); and public 
relations (W. C. F. Hessenberg, British Iron and Steel 
Research Association). ‘The general title of the con- 
ference of the B.C.A.C. to be held in Harrogate from 
June 27th to 30th is ‘‘Automation—Men and Money”. 


Television Soe. ——Sir Harold Bishop, Director of 
eering, B.B.C., has accepted the invitation of the 
Television Society to become president in succession to 
the late Sir George Barnes. He took office on Decem- 
ber 8th for two years. The Society, which was formed in 
1927 ‘‘for the furtherance of research in television and 
allied problems” now has a membership of over 1,200. 


R.S.G.B. Membership.—For the fourth successive 
year after a period of recession the membership of the 
Radio Society of Great Britain had again increased at the 
end of June, 1960, when it passed the 10,000 mark. The 
year’s increase recorded in the Society’s annual report 
was 496 bringing the total to 10,036. Of the U.K. total 
of 8,729 holders of amateur (sound) licences, 6,473 (60%) 
were members of the Society. 


Annual Dinner of the Royal Flying Corps Wireless 
Operators Old Comrades Association will be held in 
London on March 18th. Details are obtainable from 
E. J. F. C. Hogg, 57 Hendham Road, London, S.W.17. 


Police Radio—Features of this 
latest motor-cycle f.m. trans- 
mitter-receiver, produced by 
G.E.C. to a Lancashire Police 
design, are a handlebar press-to- 
talk switch, loudspeaker unit on 
the petrol tank and microphone- 
earpiece in the helmet. 
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African Radio Union.—Broadcasting 

in Morocco, Tunisia, the United Arab Ls) Ghana, 
Guinea and Libya have set up an international organiza- 
tion under the name of African Radio Union. Princij 
aim of the Union is for technical and 
co-operation between the different national broadcasting 
organizations in Africa. Abdoulaye Toure, director of the 
—— broadcasting service of Guinea, is the first 
president. 


V.H.F. Sound Broadcasting.—The sixth edition of 
the list of European v.h.f. sound broadcasti sched 
giving the a on tt my | Ist, will be p 
the European B nion early ig ioe 
Eig cost, including “ave bi-monthly supplements, is 

50 Belgian francs. The list can be obtained from the 
E.B.U. Technical Centre, 32 avenue Albert Lancaster, 
Brussels 18, Belgium. 


Receiving Licences.—During October the number of 
combined television and sound licences current in the 
U.K. increased by 82,397 bringing the total to 10,962,867. 
Sound-only licences totalled 4,226,094 including 459,856 
for sets fitted in cars. 


Pulse Techniques.—An 11l-week laboratory course 
on pulse nee at the Borough Polytechnic, 
Borough Road, don, S.E.1, in January. It will be 
held on Monday afternoons commencing January 9th 
and will be from 
January 12th. 
Monday afternoons from April 10th. (Fee £1). 


Educational Publications.—The latest a 
in the series ‘‘Demonstrations and 
Electronics” issued by the Mullard Educational Rescies 
give details of an all-transistor one-watt — (No. 13) 
and an ‘“‘echo” method of determining velocity of 
The — are available free to 


from the Mullard Sonal Service, Mullard House, 
Torrington Place, London, W.C.1. 


Television receiver production 
in Hungary for the next five years, has 
been planned to total 1M. More than 
half the receivers are scheduled for 
export. 


Moscow TV.—A tower carrying 
the aerials for five transmitters is a 
feature of the new television centre 
being built in Moscow. 


Can you Help?—An American 
reader is anxious to secure a copy of 
Wireless World for January, 1952, to 
complete a f-~ file. ers should 
be addressed to the Editor. 


CLUB NEWS 


Bradford.—Dr. G. N. Patchett of the Bradford Technical 
College will speak on transistors at the January 10th meeting 
of the Bradford Amateur Radio Society. A fortnight later 
D. Millard (G3OGV) will deal with amateur receiver align- 
ment. The club meets at 7.30 at Cambridge House, 66 
Little Horton Lane. 


Cleckheaton.—“ Fa Interpretation ” 


is the title of the 
talkk to be given by T. C 


Isaac of Bradford Technical 
College at the January 4th meeting of the Spen Valley 
Amateur Radi» Society. On the 18th a member of staff 
of Philips Electrical will discuss tape recording. Meetings 
are held at 7.30 at the Labour Rooms. 

Mitcham.—Lifeboat radio equipment is the subject of the 
talk being given by W. D. Pye to the Mitcham and District 


Radio Society on January 13th at 8.0 at “The Canons,” 
Madeira Road. 
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Personalities 


G. A. Marriott, B.A., is retiring in March from the 
managing directorship of the M-O Valve Company, a 
wholly owned subsidiary of the G.E.C., and is to be 
succeeded by J. Bell, B.Sc., F.Inst.P., at present deputy 
director and manager of G.E.C, Research Laboratories, 
and a member of the M-O Valve board. Mr. Marriott, 
who is 68 and a graduate of Caius College, Cambridge, 


sional life. He served on the board of the British Radio 
Valve Manufacturers’ Association (B.V.A.) for nearly 20 
years, and is now chairman of V.A.S.C.A., the associated 
organization which was formed in 1959 to take over from 
the B.V.A, the responsibilities for semiconductors and 
industrial valves and tubes. He was president of the 
Brit.I.R.E. from 1956 to 1958. Mr, Bell, deputy director 
of the G.E.C. Research Laboratories, Wembley, where he 
was manager of the telecommunications division from 
1953 to 1958, was appointed to the board of the M-O 
Valve Company a few months ago. 


G. A. Marriott 


J. Bell 


Paul Adorian, M.I.E.E., M.Brit.I.R.E., F.C.G.1., 
managing director of Associated-Rediffusion Ltd., has 
been elected a Fellow of the Institute of Radio Engineers 
of America, “for the development of electronic distribu- 
tion networks used in broadcasting and television.” He 
is the only British recipient among the 76 elected for 
1961. Mr. Adorian is on the board of a number of 
companies within the Rediffusion group and is chair- 
man of Central Rediffusion Services Ltd., Redifon Ltd., 
and Rediweld Ltd. 


E. S. Hall, M.1.E.E., this year’s chairman of the 
Rugby Sub-Centre of the I.E.E., is a director of A,E.I. 
Sound Equipment, Ltd., and divisional assistant chief 
engineer of A.E.I. Electronic Apparatus Division, New 
Parks, Leicester. He joined B.T.H. as a student 
apprentice in 1924 and on completion of the course in 
1929 went to the research laboratory on the develop- 
ment of sound film equipment. In 1946 he was ap- 
pointed chief assistant to the manager of the B.T.H. 
Electronic Engineering Department. Mr. Hall has held 
his present position since the formation of the A.E.I. 
divisions in 1959. 


R. H. at one time chief engineer of the indus- 
trial division of E.M.I. Electronics Ltd., which he joined 
in 1949, and now personal assistant to the company’s 
technical director, has gone to North America for a 
two-year tour of duty. He will maintain liaison with 
E.M.I.’s representatives in the U.S.A. and undertake a 
survey of the American market. 
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has been with the G.E.C. throughout his profes- ~ 


Professor F. C. Williams, O.B.E., D.Sc., D.Phil. 
F.R.S., of Manchester University, has received the 
American John Scott award in recognition of his work 
on the development of I.F.F. (Identification, Friend or 
Foe) during the war. Dr. Williams, who joined 
Watson-Watt’s radar research team at Bawdsey in 1939, 
was employed throughout the war on radar circuitry. 
In 1947 he was appointed professor of electrotechnics 
at Manchester University, where he is now professor of 
electrical engineering and has been working on the 
development of digital computers. He is 49. The John 
Scott award is made by the City Trust of Philadelphia 
as developing inventions for the benefit of man- 

in “ag 


Professor A. C. B. Lovell, O.B.E., F.R.S., director of 
the Nuffield Radio Astronomy Laboratory of the 
University of Manchester at Jodrell Bank, has been 
awarded one of the two Royal Medals of the Royal 
Society for 1960, “for his distinguished contributions to 
radio astronomy.” 


Dr. D. Gabor, professor of applied electron physics 
at Imperial College, and Dr. D. Jones have been 
granted £2,000 by the Paul Instrument Fund Committee 
of the Royal Society for additional equipment for use in 
connection with the development of an electron inter- 
ference microscope. 


W. E, J. Farvis, B.Sc.(Eng.), M.I.E.E., senior lecturer 
in applied electricity and head of the post-graduate School 
of Electronics and Radio at Edinburgh University, has 
been appointed to the newly established chair of electrical 
engineering at the university. He has been in the 
Electrical Engineering Department for the past 12 years, 
prior to which he was for three years a lecturer at 
University College, Swansea. During part of the war 
he was engaged on the development of decimetric radar 
systems and later headed a radio counter-measures 
group. 


P. L. Stride, formerly manager of Ekco’s Malmes- 
bury works, has become manager of the aviation divi- 
sion of Ekco Electronics Ltd., which is now centred 
at Southend. The division handles the design and 
technical liaison for ground and airborne equipment 
for the aviation industry. P. J. Harvey, formerly chief 
electronics engineer, becomes manager of the nucleonics 
and industrial division which is responsible for re- 
search and development covering nucleonic and physi- 
cal instrumentation and control. Thompson 
continues handling the commercial activities of. both 
divisions as sales manager. 


S. R. Mullard, M.B.E., recently celebrated his 40th 
anniversary as a director of the Mullard company. He is 
seen here with (left) Sir Arthur Vere Harvey, C.B.E., M.P., 
who has been with the company 25 years and (right) 
S. S. Eriks, O.B.E., managing director of the company. 
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Sir Leslie Gamage has retired from the chairman- 
ship of the General Electric Company and is succeeded 
by Arnold Lindley, who joined the company as an 
engineering apprentice in 1918. In 1958 he was made 
an assistant managing director in charge of the com- 
pany’s heavy engineering group, and for the past 18 
— has been vice-chairman and a managing 

rector. 


E. Green, M.Sc., M.I.E.E., formerly head of the 
transmitter advanced development group of Marconi’s, 
and for the past six years consultant engineer to the com- 
pany, has retired. He has been with Marconi’s since 
graduating at Manchester University in 1913. In his 
early days with the company Mr, Green was engaged 
in the installation of marine radio equipment and in 
1915 he was seconded to the R.N.V.R. and was sent 
to Hong Kong to assist in the installation and opera- 
tion of a 25-kW spark set and a Poulsen arc transmitter 
for the Royal Navy. In the years following World War 


I, he was assistant to C.°S. Franklin during the whole 
of the development work on the short-wave beam 
system. His textbook “ Amplitude-Frequency Charac- 
teristics of Ladder Networks ” 
reference. 


is a standard source of 


E. Green 


L. C. Jesty 


L. C. Jesty, B.Sc., M.I.F.E., has been appointed 
manager of Sylvania-Thorn Colour Television Labora- 
tories in succession to B. C. Fleming-Williams, B.Sc., 
A.M.LE.E., who has resigned. Mr. Jesty joined the 
Laboratories in 1957, and has been mainly responsible 
for the research and development programme on colour 
television and cathode-ray tubes. For seven years prior 
to joining the Laboratories he was with Marconi’s, 
where he led the television research group and was 
closely associated with the development of the Angli- 
cized version of the American N.T.S.C. colour system. 
From 1927 to 1946 he was at the G.E.C. Research 
Laboratories, and for three years at the Cinema-Tcle- 
vision Laboratories. J. Oxenham, M.A., who has 
been in charge of the circuit work on colour and closed- 
circuit television at the Sylvania-Thorn Laboratories, 
has been appointed deputy manager. 


T. E. Greenfield has been appointed sales devclop- 
ment manager of the industrial process control division 
of Gresham Automation Ltd. After war service in 
the Merchant Navy he joined J. Langham Thompson 
Lid. in 1946, and three years later went to the General 
Electric Co. at Stanmore, where he was concerned with 
flight instrumentanon trials. In 1953 he returned to 

Langham Thompson, and since 1957 he has been 
with English Electric Aviation Ltd. He was appointed 
head of quality comrol for the production of guided 
weapons at their Stevenage works, and was also test 
project engineer for the Thunderbird II. 
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The Rietzke Award bein 
Eugene Rietzke, founder a 

anj Engineering Institute, of Washington, by Sgt. 
J. H. 0. Willacy “the airman showing the greatest 


received from the donor 
president of Capitol Radio 


promise in the field of electronics ’’ at the R.A.F. Bomber 
Command Station at Cottesmore, near Oakham, Rutland. 
On the left is Air Commodore J. R. Morgan, Command 
Education Officer, cnd on the right Group Captain 
A. D. Mitchell, station commander. Scme 70 airmen on 
the station took the electronics course of C.R.E.I. 


J. D. MacEwan, B.Sc., A.M.I.E.E., A.M.Brit.I.R.E., 
has been appointed by the B.B.C. engineer-in-charge, 
television, Birmingham, in succession to H. G. Whiting, 
who recently became Regional Engineer, Midland 
Region. Mr. MacEwan joined the Operations and 
Maintenance Department of the B.B.C. in 1947. Since 
1956 he has been senior lecturer (technical operations) 
at the Corporation’s Engineering Training Department. 


G. W. Short, the first part of whose article on the 
bootstrap follower is on page 21, was for two years on 
the editorial staff of our sister iournal Electronic Tech- 
nology until 1958, when he joined the B.B.C. He served 
in Royal Signals from 1944 to 1947. He then went to 
Oxford University, where he graduated in 1951 and the 
following year received his M.A. From 1953 to 1956 
he was assistant press officer at Mullard’s. 


Horace Freeman, who, as already announced, retired 
recently from active business life after spending nearly 
40 years in radio and electrical advertising, has been 
elected an honorary vice-president of the Radio Society 
of Great Britain. It was appropriate that the certifi- 
cate was presented to him at the opening of the Radio 
Hobbies Exhibition in the Royal Horticultural py 
Old Hall, for it was there that he organized the first 
all-British wireless exhibition in 1922. 


B. M. Lee, son of E. M,. Lee, director and general 
manager of Belling & Lee, Ltd., has been appointed 
manager of the company’s industrial group and to the 
board of executive directors, 


OBITUARY 


Dr. W. R. G. Baker, vice-president of the General 
Electric Company of America when he retired in 1958, 
has died at the age of 67. He joined the company in 
1917. Since his retirement he had been vice-president 
of Syracuse University. Dr. Baker’s best-known con- 
tribution to the American radio industry is probably the 
direction of its two National Television System Com- 
mittees, the first to establish standards for the American 
monochrome service and the second, appointed in 1950, 
to set up standards for what is now known as the 
N.T.S.C. colour system, 
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News from Industry 


Telemeter “ Pay-TV.”—A new company, British Tele- 
meter Home Viewing, has acquired from International 
Telemeter Co. the British rights of the “ Pay-TV ” system 
developed by its associates, Paramount Pictures Corp. 
The system, which is being used in a pilot scheme in 
Toronto, provides for the reception of a television pro- 
gramme specially transmitted by wire or over the air 
which is un-scrambled by a coin-in-the-slot unit fitted 
to a standard receiver. The subscribers to the new 
company include British Lion Films and the Granada 
Group. 


Decca.—E. R. Lewis, the chairman of the Decca 
Record Company, announced at the extraordinary 
general meeting on November 10th that the year’s re- 
sults for the group were “by far the best in the 
company’s history.” The balance from the trading 
account was £3,714, 547—an increase of some £400,000 
on the previous year. The net balance carried forward 
was £1,821,984, a 28% increase on the previous year. 


Plessey’s consolidated profit and loss account for the 
year ended last June shows a trading profit of over £4M. 
After allowing for taxation and making various deduc- 
tions the balance carried forward into the current year 
was £2,240,044 compared with £1,536,042 the previous 
year. 


M.S.S. Recording Company have arranged with 
E.M.I. to manufacture and distribute the discs and disc 
cutting apparatus previously undertaken by M.S.S. who 
are concentrating on the production of their Master- 
tape and Data Tape. 


Non-destructive Testing.—Solus-Schall, Ltd. of 
County Building, Honeypot Lane, Stanmore, Middx., 
have produced an information booklet reviewing the site 
methods of non-destructive testing provided by the 
aeons. Copies of the booklet are available free of 
charge. 


The Gramophone Company are developing a com- 
bined four-track tape recorder and 45/33 r.p.m. record 
teproducer in which the tape and record are driven 
(simultaneously if required) by means of the same motor. 


Aero Electronics Ltd., of Gatwick Airport, have been 
appointed the exclusive export agents and sole distribu- 
tors to U.K. aircraft manufacturers of the products of 
Communications (Air) Ltd., of Bagshot, Surrey. Their 
— include a V.O.R./ LL. S. simulator and airborne 

O.R./1L.L.S. equipment. 


Beme Telecommunications Ltd., of 24, Upper Brook 
Street, London, W.1, a member of the Derritron Group 
of companies, has announced two new marine radio 
products—a depth indicator and a f.m./a.m. receiver. 
The transistor depth indicator “Diver 60” has a range 
of 0 to 360 feet. 


Southern Instruments Ltd., who in association with 
the Drayton Regulator and Instrument Company of 
West Drayton, some months ago formed Drayton- 
Southern Ltd. (specializing in instrumentation and con- 
trol systems), have more recently formed Storno- 
Southern Ltd. in association with the Danish Storno 
Radio Co. Storno-Southern is to manufacture in this 
country under licence v.h.f. communications equipment 
designed by the mhagen company. Another com- 
pany, Southern Analytical Ltd., has been formed to take 
over the analytical instrument work of the parent 
company. 


16 


Ocean Weather Ships.—Four transmitters, pk re- 
ceivers and two direction-finders are eee ook ied by 
Marconi’s for each of two frigates Amber 


Pevensey Castle which are being converted it use 7 


ocean weather = The com is also moderniz 

ing Admiralty g and hei finding radar in the in the 
wamals. HAMS. g- Castle has 

O.W.S. Weather Adviser. 


Raytheon Co., of Waltham, Mass., have supplied two 
air traffic control radar systems for Switzerland’s major 
air routes. The radars will be connected by microwave 
links to the Geneva-Cointrin and Zurich-Kloten air- 
ports which they will serve. The Geneva installation 
will be located on the 5,500-foot La Dole, 16 miles 
away, and the Zurich equipment on a mountain some 
seven miles‘ away. 


Central Electronics Inc., the recently formed wholly- 
owned French subsidiary of Zenith Radio Corporation, 
are building a factory in Paris for the production of com- 
ponents and receivers, 


J. W. Maunder, U.K. agent for Shure audio com- 
ponents, now has an office at 22 Orchard Street, Lon- 
don, W.1 (Tel.: Hunter 4116), 


NEW FACTORIES 


Associated Transistors, Ltd., which is jointly operated 
by A.T.E., English Electric and Ericsson Telephones, 
has acquired an 18-acre site at Basingstoke, Hants, on 
which a transistor factory covering about 120,000 sq ft 
is to be built. 


G.E.C.—A mil] at Reddish, near Manchester, has 
been acquired by the G.E.C. Semiconductor Division. It 
will be known as Broadstone Works and has a working 
space of 600,000 sq ft. Manufacture of semiconductors 
is expected to start in the early part of this year. 


Nottingham Electronic Valve Co., Ltd., manufacturers 
of Nev york mast tube pumping equipment, have 
moved their offices and works from 6 oka to Main 
Street, East Bridgford, Notts. (Tel.: East Bridgford 276). 


Elremco.—An extension to their factory at Bush Fair, 
Harlow, Essex, has increased the production area of the 
Electrical Remote Control Co. to 14,000 sq ft. 


Marconi’s Aeronaut'cal Division is being regrouped 
in new premises at Basildon, Essex, where the bulk of 
the company’s aeronautical equipment is manufactured. 


L. E. Simmonds Ltd., relay manufacturers of 5 Byron 
Road, Harrow, Middx., have opened a new factory at 
Thetford, Norfolk. The factory, gives an additional 
6,000 sq ft to the company’s present manufacturing 
capacity at Harrow, which will remain the headquarters. 


Alma Components Ltd., manufacturers of precision 
wire-wound resistors, have recently opened a new fac- 
tory in Diss, Norfolk (Tel.: Diss 2288). The London 
works have been closed but an office is being maintained 
at the old address: 551 Holloway Road, London, N.19 
(Tel.: Archway 0014), 


Sifam.—A new factory with a total floor area of 


21,000 sq ft and accommodation for 260 employees has - 


been opened in Torquay by Sifam Electrical Instrument 
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We can 

get you out 
of a series of 
stabiliser 
problems 


with this G.E.C. valve 


Here is our new low impedance double triode, the 6080 WA 

6080 WA. In the first place, you save space with these Maximum anode voltage 250V 
two valves in one envelope. In the second place, here is Maximum cathode current 2x125mA 
a really fine, special quality double triode, the result fs 280 +2800 


of our 40 years of experience in manufacturing valves 
of all kinds. Full information on all Series Stabilisers, 
including the 6080 WA is available, as well as a detailed 
report on the design of Series Stabiliser circuits. 


The full range of 
series stabilisers cover these powers: 
80 mA at 250V to 1-5A at 2kV 


Please write to: 


EEC F THE M-O VALVE CO LTD 


BROOK GREEN HAMMERSMITH LONDON W6 
A Subsidiary of The General Electric Co Ltd 


A tape recorder is only as good as its microphone. 
If you cut a top note off in the mike, you can’t 
blame the recorder if the note isn’t there. 

If there’s distortion at the start, there’ll be 

a din in the end. Give your recorder a fair chance. 
Give it a balanced, wide-frequency input. Give it 


a good microphone. Give it an Acos microphone. 


MIC 39 


A crystal hand microphone of 
exceptionally attractive 
appearance. Extended fre- 
quency response ; noise-free 
cable and die-cast liner to 
minimise hum and ensure 
excellent signal-to-noise ratio. 
Available with table-stands 
and floor stand adaptor. 

U.K. Retail price 3 gns. 
Other Acos microphones 
include the famous fold-away 
MIC 40 (35/-) the MIC 28 
Lapel Microphone (50/-) anda 
superb new stereo microphone 
(£6.6.0) 

Acos microphones are standard 
equipment with most British 
Ingh-quality tape recorders. 


also 
AFEOS- ARE § ,DOING THINGS IN STYLI 


ACOS 
MICROPHONE 


COSMOCORD LTD WALTHAM CROSS HERTS - TEL: WALTHAM CROSS 25206 (London subscribers please dial WS 25206) 


By F. BUTLER, 
0.B.E., B.So., M.1.E.E., M.Brit.1.R.E. 


TRANSISTOR 
INVERTER 


FREQUENCY STABILIZED CIRCUIT SUITABLE FOR RUNNING A TAPE RECORDER 


| ewes transistor inverters commonly 
use two or a multiple of two transistors in a special 
type of push-pull oscillator circuit which is designed 
to give a square-wave output. High-efficiency 
operation is secured because the transistors alternate 
between two conditions in each of which the internal 
energy dissipation is very low. In one condition 
the transistor is cut off and there is no energy loss. 
In the other state the transistor is bottomed and 
although it then carries a large current the voltage 
drop across it is quite small and the energy loss is 
again very low. 

If a sinusoidal output waveform is required the 
maximum efficiency is lower and cannot possibly 
exceed 78.5 per cent. In a practical case the efficiency 
would be nearer 60 per cent compared with about 
85 per cent for the square-wave case. 


Frequency Stability of Self-excited Inverters.— 
Push-pull square-wave oscillators are of two distinct 
types. In one of these the rectangular waveform 
results from magnetic saturation effects in the core 
of the oscillator transformer. High-efficiency 


= 


Fig. I. 


Driver oscillator circuit for frequeacy-stabilized 
inverter. 


operation therefore calls for the use of low-loss 
core materials. Suitable magnetic alloys are expensive 
but economy in the core size can be achieved by 
operation at a relatively high frequency, usually 
between 400 and 1,200 c/s. Within this range of 
frequencies the sum of all the losses (eddy current, 
hysteresis, dielectric and copper winding resistance) 
reaches an acceptable minimum value. 

The second type of self-excited square-wave 
generator also employs a ferro-magnetic core but 
operates at flux densities which are always below the 
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saturation level. Losses are thus reduced and it 
becomes possible to make use of conventional core 
materials. Amplitude limiting of the square-wave 
Output is in this case caused by cut-off or saturation 
(bottoming) in the transistors. These must be 
accurately matched if it is important to generate a 
Square-wave output with a mark-to-space ratio of 
unity. 

Oscillators which make use of core-saturation 
effects generate a frequency which is proportional 
to the battery supply voltage. A constant output 
frequency thus calls for a regulated power supply. 
The output frequency is not markedly dependent on 
the connected load. A valuable feature is that the 
circuit is self protecting against overloads. 

By contrast, inverters which operate. with un- 
saturated transformers deliver an output frequency 
which is dependent on the supply voltage and on the 
connected load. A heavy overload will normally 
result in the destruction of the transistors. 


Constant-frequency Inverters.—When used for 
d.c. to d.c. conversion there is no particular need to 
specify precisely the frequency of the oscillator. 
It is convenient to make this fairly high in order to 
simplify the output filtering arrangements, and a 
value in the region of 1000 c/s is entirely suitable. 

There are cases in practice where there is no such 
latitude regarding the choice of output frequency. 
This is certainly true if the equipment to be operated 
contains squirrel-cage or synchronous motors which 
are required to be run at a fixed speed. A tape- 
recorder capstan drive motor comes into this category 
and for use in vehicles, in aircraft, or on board ship it 
must be supplied from a battery-operated constant- 
frequency a.c. source. 

To operate mobile equipment a 28-V_ dc. 
supply is normally available. Experience shows that 
it is possible to design an inverter for operation from 
such a supply which will give a continuous output 
of 100 W at any fixed frequency between 40 and 
60 c/s. 

In principle, a constant output frequency could 
be derived by amplifying the output of a low-power 
oscillator of stable frequency. If a sinusoidal voltage 
waveform is required with a substantial power out- 
put, a practical scheme would be to drive a Class-B 
amplifier from the oscillator, using intermediate 
amplifiers as necessary. Such an assembly would be 
expensive and inefficient. At best, the output stage 
would have an efficiency of under 70 per cent. The 
amplifier would have a high output impedance so 
that the voltage regulation would be extremely 
poor. This could be corrected by the use of negative 
feedback which in turn would call for higher gain in 
the amplifier, requiring at least one extra stage. At 
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the expense of further circuit complication it might 
be possible to devise some form of automatic gain 
control to give a constant output voltage. 

The situation is much more favourable if a square- 
wave output is acceptable. It is nut considered 
very good practice to run large a.c. motors under 
these conditions. Heating is increased by the har- 
monic currents and the motor may tend to “ cog” 
round at a small fraction of its fundamental syn- 
chronous speed. Nevertheless, many low-power 
motors appear to perform satisfactorily with a 
square-wave input. 

In respect of its output impedance, the square- 
wave inverter is effectively an electronic switch, 
periodically reversing the supply battery connections 
to the primary of the inverter transformer. The out- 
put impedance at the transformer secondary ter- 
minals includes the secondary winding resistance 
plus the total primary circuit resistance referred to 
the secondary side, i.e. multiplied by the square of 
the transformer turns ratio. It also contains a term 
sufficient to account for all the other circuit losses. 
The voltage regulation of an inverter is normally 
about 20 per cent between no load and full load. 
During the conduction phase there is also a voltage 
drop across each transistor of about 0.75 V. Assum- 
ing that a 28-V. battery supply is used, this is res- 
ponsible for a further reduction in efficiency of 
2.7 per cent. 

As regards the design of a constant-frequency 
oscillator to drive the square-wave amplifier there 
are two possibilities to be considered, remembering 
that the output stage calls for a substantial drive 
power. One is to use a high-power tuned-circuit 
oscillator and the other is to use a low-po’er version, 
say of the Wien bridge type, followed by an inter- 
mediate power amplifier. The requirements for 
high oscillator stability and high output power are 
incompatible, but the amplifier drive power require- 
ments can be reduced by making this stage regenera- 
tive. Sufficient positive feedback may be applied 
from the output stage to cause incipient self-oscillation 
and if the regeneration control is adjustable it may 
be set at such a level that only moderate power 
demands are made on the stable-frequency driving 


source. This technique is used in the actual equip- 
ment to be described later. 

A circuit diagram of the 50 c/s oscillator is shown 
in Fig. 1. It is of a conventional feedback type, 
the arrangement being such that the transistor 
collector terminal may be connected directly to the 
negative supply lead which is at earth potential. 
The chassis can thus be employed as a convenient 
heat sink. The iron-cored transformer T carries 
five windings. Of these, W, and W, are the output 
secondaries used to couple the oscillator stage to 
the output amplifier. The primary windings W,, 
W, and W, are connected series aiding, the total 
inductance being such as to resonate with C at a 
frequency of 50 c/s. A convenient value of C is about 
0.5 uF which calls for a very large number of turns 
on W,. The windings W, and W, are calculated to 
provide the requisite feedback voltage for reliable 
oscillation and to match the input and output 
impedance of the power transistor Q. The resistances 
R,, R, and R,’ set the base bias of Q, while R,; 
is sufficiently large to ensure a constant-current 
drive to the transistor base circuit. The transformer 
employs a C-core of grain-orientated silicon steel 
and has a small airgap to avoid magnetic saturation 
due to the d.c. component of the collector current. 


Practical Inverter Circuit.—Fig. 2 shows the 
complete circuit diagram of a 100-W inverter. A 
power transistor Q1 associated with the transformer 
Tl constitutes the master oscillator, operating at 
50 c/s. “Apart from the specification of the trans- 
former, to be given later, this stage calls for no 
further comment. 

The output transistors Q2 and Q3 feed power to a 
centre-tapped winding on the transformer T2, 
each half-primary having N, turns. Two additional 
windings, each with N, turns, serve to provide 
positive feedback to the bases of Q2 and Q3, in 
phase with the oscillator drive from the secondaries 
W, and W, of the transformer Tl. The magnitude 
of the feedback is controllable by the slider settings 
on the two variable resistors R, and R,. If excessive 
regeneration is employed the master oscillator may 
lose control and the output stage will run as a self- 


~28V 
lr 
> 
a 
Vv60/l10P 
Fig. 2. Complete circuit 
diagram of 100-W inverter. + 
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excited inverter. This condition must be avoided 
but a moderate amount of feedback makes the 
amplifier stage easier to drive. The two resistances 
also serve another useful in that they can be 
used to equalize the drive to the output transistors 
if these have widely-differing characteristics. Heavy- 
duty wire-wound potentiometers should be chosen 
for this purpose. Except for R, the remaining 
resistors can be of 1-W rating and 5 per cent toler- 
ance; R, should be a 5-W wire-wound component. 

The diodes D1 and D2 call for comment. They 
must be in circuit if the inverter is used to supply a 
highly inductive load. Under these circumstances 
the output transistor load line degenerates into a 
distorted ellipse and there is a reverse flow of current 
which is in fact carried by the diodes. They are 
unnecessary if the load is resistive or if power-factor 
correction is applied. They can be of the germanium 
or silicon junction type, rated to carry a maximum 
— of 5 A and with an inverse voltage rating of 

00 V. 
The transformer specifications are as follows:— 


OSCILLATOR TRANSFORMER T, 


Core: Double-C pattern, centre limb lin x lin 
(1 sq in cross-sectional area) 
Airgap: 0.03lin (1/32-in paxolin spacer) 
Windings (all enamel and rayon covered):— 
W,: 160 turns, 22 s.w.g. 
Ws 2 «2 os 
Ws 630 ~~ MBM » 


W;: ns : 
— @. \ 18 ,, Bifilar wound 
OUTPUT TRANSFORMER, T2 


Core: Double-C pattern, centre limb lfin x l}in 
(2.25 sq in cross-sectional area) 

Airgap: None (butt joint) 

Windings (all enamel covered):— 

N,: 56+56 turns, 14 s.w.g. . 

N,: 8+ 8 4 pa \Biftar wound 
Secondary windings as shown in Fig. 2, 22 s.w.g. 
In both cases the heavy gauge wire is wound on first 
(mearest to the core). 

The two transformers are bolted to a rectangular 
sole plate of }-in thick aluminium which constitutes 
the heat sink for all three transistors. ‘These are 
in direct contact with the plate which is connected 
to the negative terminal of the supply battery. It 
may be earthed if required. The circuit wiring is 
straightforward and the layout of components is in 
no way critical. 

Alternative types of transistors suitable for use in 
the circuit are readily available. They include the 


following:— 
MANUFACTURER Ql Q2 and Q3 
A XC142 XCI155 
Ediswan-Mazda_.. {X55 XC156 
G.E.C. . GET9 GET573 
OC28 OC28 
Mullard . {Se20 0C29 
V60/10P — 
Newmarket . . , { veo/2oe _ 
V60/30P -— 
2N457. =. 2N457 
Texas Instruments. . {Nase 2N458 


Operation with Inductive Loads.—The dynamic 
characteristic of a power amplifier is almost a straight 
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line for a purely resistive load. As previously 
mentioned it becomes a distorted ellipse if the load is 
reactive. The normal square-wave output from the 
inverter can under some circumstances be trans- 
formed to that shown in Fig. 3. This waveform was 
actually observed when the capstan drive motor of a 
high-grade tape recorder formed the inverter load. 
The motor called for a nominal input of 70 VA at 
230 V and although its operation appeared to be 
entirely normal an attempt was made to correct the 
waveform by adjustment of the load power factor. 
It was found that a shunt capacitance of 1uF removed 
the effect but introduced some ringing on the leading 
edge of the square wave. This in turn was eliminated 
by connecting a resistance of 400Q in series with the 
capacitor. 


Power Output and Efficiency.—The inverter 
shown in Fig. 2 is easily capable of delivering 100 W 
into a resistive load. It can be switched on in the 


Fig. 3. Inverter output waveform with inductive load. 


battery circuit with a 100 W lamp as the connected 
load and will quickly bring the lamp up to full 
brilliance in spite of the very low initial resistance 
of the cold filament. At full load the transistors 
remain cool and are clearly being run well below 
their rated maximum dissipation. 

Measurements show that the unit draws 4.8 A 
from a 28 V battery when delivering 220 V, 0.46 A. 
An output of 101 W is thus obtained when the 
input is 134 W, corresponding to an efficiency of 
almost exactly 75 per cent. Some caution must 
be used when making measurements with rectifier- 
type a.c. meters. These in fact measure mean 
values but are calibrated to indicate the r.m.s. value 
of a sinusoidal voltage or current. They read about 
10 per cent high when used to measure square 
waveforms. 

The no-load current is 0.4 A at 28 V and the 
voltage regulation is about 10 per cent between one 
quarter load and full load output. Load changes 
have a negligible effect on the generated frequency, 
while halving the battery supply voltage changes 
the frequency by about 1 c/s. Finally the unit 
forms a suitable driver stage for a very-high-power 
amplifier. Using four Texas Instruments Type 2N 
514B transistors in parallel push-pull an output in 
excess of 1 kW could easily be obtained. 


Tape-Recorder Wow and Flutter.—There is no 
obvious reason why the performance of a recorder 
in respect of wow and flutter should be worse when 
the capstan drive motor is supplied from an inverter 
than when it is run from the mains. Elastic couplings, 
eccentric capstans and stretched tape are the usual 
causes of these types of distortion and are common 
to both cases. 

Careful observations have shown that there is 
still another source of i ity. This is due to 
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a periodic fluctuation of motor torque which appears 
to be a function of the number of stator slots or 
rotor bars. It is sufficient to cause a slight frequency 
modulation of any recorded tone unless the torque 
variations are smoothed out by a mechanical low- 
pass filter. 

Actual measurements on a particular recorder 
(E.M.I. Type TR 52) give a total figure of 0.2 per 
cent wow and flutter from all causes when the 
machine is operating from the mains. The figure 
is exactly the same when running from the inverter 
provided that the battery gives a full 28 V output. 


When the voltage is reduced to 24 the figure rises 
to 0.3 per cent. 


REFERENCES 
1, Pye, T. R. High-Power Transistor D.C. Converters, 
Electronic & Radio Engineer, Vol. 36, March 1959, p. 96. 
2. Butler, F. Transistor Inverters and Rectifier- 
Filter Units, Electronic Engineering, Vol. 31, July 1959, 
p. 412. 
3. Wetzel, Klaus. Constant Frequency Inverter, 
Radio Mentor, Vol. 25, December 1959, p. 958 (in 
German). 


Typical nameplates as they appear on plastic-faced hardboard. 


PANEL NAMEPLATES 


THE use of transfers does much to improve the appear- 
ance of home-built equipment and helps to give it a 
professional finish. But, excellent as they ate for many 
purposes, ready-made transfers do not entirely solve 
the problem of panel lettering for the amateur construc- 
tor. He is soon likely to discover that the exact word- 
ing required does not exist on any of the sheets avail- 
able, and he is then forced either to abandon his chosen 
name for that switch or socket or to make up the word 
from single letters. If he attempts the latter alterna- 
tive, the difficulty he has in aligning them will remain 
for ever distressingly visible—at least in the writer’s 
case it does. Another difficulty likely to be encountered 
is that transfers cannot be applied to a crack!e surface, 
nor can they easily be curved, compressed or expanded 
to fit a particular requirement. 

The ob‘ect of this note 1s to describe a method by 
which neat pane] namepla‘es can be made in any desired 
size and wording. Lettering is done with the aid of a 
“Uno” stencil in black Indian ink on the reverse side 
of a strip of Perspex. Since the letters are on the back 
of the strip when it is affixed to the panel they are fully 
protected from damage and, being in optical contact 
with the Perspex, they appear intensely black. 

Perspex having a thickness of 1/24 in is the most 
suitable kind to use. It should be cut into strips } in 
wide and about 12 in long. 

A iig to hold the Perspex and stencil in alignment 
while lettering is essential for neat work, but it need 
be nothing more eladora*e than a board avout 12 in x 
4 in on which are nailed two pieces of hardboard of 
the same thickness as the Perspex. These should be 
4 in apart so that the Perspex strip is a push fit in the 
gap; if the edges of the hardboard are purposely left 
rather rough, the strip will be gripped quite securely 
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A 
“DO-IT-YOURSELF” 
METHOD 


By H. DAGNALL, ™.A. 


between them. A rail, parallel to the strip, against 
which the top edge of the stencil moves, completes the 
jig and ensures that the letters are aligned along the 
centre of the strip. 

“Uno” canal ‘UC. 14 (UF.14 for figures) and pen 
No. O are suitable for the smallest (}-in) nameplates, 
but of course other sizes of strip and stencil can be used 
as required. 

Writing on the Perspex is not difficult providing that 
it has been cleaned with carbon tetrachloride or other 
degreasing agent and the pen is kept clean to ensure free 
flow of ink. As the lettering is done on the rear surface 
of the Perspex the stencil must be reversed and writing 
done from right to left. To obviate the need for accur- 
ate centring of words on the strip, several legends are 
written on one strip and separated later. 

The nameplates are fixed to the panel by means of 
countersunk 10 BA or 12 BA bolts. The heads of the 
bolts can afterwards be enamelled to match the panel. 

On a light-coloured panel the words show up clearly 
but on a dark surface they should be backed with a 
light-coloured paper or paint; this also permits the use 
of colour coding for distinguishing different channels. 
Since the nameplates are transparent they are icu- 
larly suitable for mounting on light-coloured wood 
veneers or plastic-faced hardboard. 

A circular dial p!ate can be lettered in a similar man- 
ner using a simo'e jig; circular plates can also be at- 
tached w-th 12 BA bolts to the brass bush of a knob 
to form a skirt. 

Do not be put of because a required symbol does not 
appear on the stencil, for with a little ingenuity two or 
more characters or parts of characters can be combined 
to form the wan*ed symbol, for example parts of “O” 
and “L.” to produce a neat capital omega symbol. 
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The Bootstrap Follower 


ITS USE IN AUDIO AMPLIFIERS 


= title of this article might well have been 
“When Is A Cathode-Follower Not A Cathode- 
Follower?” However, I have a feeling that the 
Editor would have found that a wee bit too long. 
Moreover, using this as an opening gambit enables 
me to have the best of both worlds, since readers 
will have guessed that the answer to the question is 
“When it’s a bootstrap follower,” whatever that 
may be. 

The object of the exercise is to investigate the 
behaviour at audio frequencies of the “ cathode- 
follower” circuit of Fig. l(a). This circuit is 
arrived at when it is desired to operate a cathode- 
follower with a cathode resistance much larger than 
is required for obtaining “ cathode bias.” A logical 
way out of the difficulty is then to use a normal- 
sized cathode-bias resistance in series with the 
desired high resistance, and to return the grid to 
the appropriate point, as in Fig. l(a), so that only 
the voltage drop across the smaller resistance R,, 
is operative as grid bias. In many practical circuits 
C, is omitted, and the output is taken directly from 
the cathode. 

The difference between this type of circuit and a 
true cathode-follower (Fig. 5(a)) is apparently 
trivial. It is merely a question of convenience in 
biasing, or so I thought for a long time. My first 
misgivings came when I encountered Jeffery’s phase- 
splitter! In this circuit use is made of the fact 
that, in the Fig. 1(a) type of circuit, the signal source 
* sees” not r,, but a resistance many times greater. 
Thus the source delivers an increased voltage to 
the valve, since less is dropped across its internal 
resistance r,. If r, is large, the increase may be 
substantial. (In Jeffery’s circuit, r, is the anode 
resistance r, of a pentode valve, and runs to several 
megohms.) This “ impedance multiplication ” effect 
is one which does not make itself very obvious in a 
true cathode-follower, where all it does is to reduce 
the input capacitance a little, without altering the 
input resistance. 

It came as something of a surprise to have it 
pointed out years later, by “ Cathode Ray,’ that 
the Fig. l(a) circuit differs from a true cathode- 
follower in another important respect; it has less 
negative feedback. This is because the proportion 
of the output voltage which is fed back negatively 
to the grid is reduced by the source resistance r,, 
because r, and R, act as a potential divider. The 
amount actually fed back; i.e., the amount developed 
between grid and cathode, is therefore R,/(R,+r,) 
times the actual output voltage. Thus the fraction 
fed back approaches unity as r, approaches zero, 


1 “ Push-Pull Phase-Splitter,” by BE. Jeffery, Wireless World, 
August 1947, p. 274 
* Cathode ¥. With Particular Reference to Grid Bias 
a by “Cathode Ray,” Wireless World, June 1955, 
p. 292. 
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By G. W. SHORT 
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Fig. | (a) ‘* Cathode-follower’’ circuit. (b) An a.c. 
equivalent circuit, 


and it approaches zero as the signal-source resistance 
becomes infinite. 

One thing which puzzled me at the time was this: 
if the feedback fraction is reduced, then the gain 
of the triode ought to be increased. Yet nobody 
seemed to have got out more voltage than he put in. 
Odd. But there are so many more interesting things 
to do than get out pen and paper and analyse circuits. 
Easier things, too, as far as I’m concerned. It 
wasn’t until the circuit appeared again recently in 
Wireless World® that I finally got around to it, and 
discovered that, unlike the true cathode-follower 
which it so closely resembles, this circuit has an 
input impedance which depends on the load imped- 
ance, and an output impedance which depends on 
the signal-source impedance. The gain, oddly 
enough, is the same as that of a cathode-follower 
proper, though this depends on how it is defined. 

For the purposes of analysis, Fig. l(a) can be 
simplified to Fig. 1(b) which shows only those parts 
which are relevant to an a.c. signal. R, is now the 
effective value of R,, and the external load R, in 
parallel. 

Input Resistance.—This is the resistance ‘‘ seen” 


* “ Economical High-Gain A.F. Amplification,” by A. R. Bailey, 
Wireless World, January 1960, p. 25. 
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(a) (bd) 


Fig. 2. Equivalent circuits of Fig. (1); ©) with normal 
equivalent valve circuit, (b) with valve and load combined. 


(a) (b) 


DADA 
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Fig. 3 (a) Circuit for calculating output impedance. 
(b) Equivalent circuit. 


by the signal source. It is the resistance measured 
between points A and B with the source disconnected. 
If a voltage V,, is applied between A and B, a 
current will flow in R,. The voltage drop across 
R, is the true input to the valve; i.e., the voltage 
between grid and cathode (V,,). The voltage 
across Re is Bang output, and is AV,,, where A = 
pR,/(r, The situation is shown in the 
+ = oie of Fig. 2(a). It is simpler, instead 
of analysing this circuit as it stands, to convert it 
into the straightforward series circuit of Fig. 2(b) 
by using the Thévenin equivalent for the valve and 
its load. This is a generator with an open-circuit 
output AV,, and an internal resistance R = 


R,.r,/(R, + 1,)- The current supplied by V,, is 
tam (Via - se ge «)/(R, + R) 

where 1,,R,- ese expressions yield 

Vi /Tin me R'+R (A + 1). The term (A + 1) 


represents the impedance multiplication effect. The 
grid-cathode resistance appears to the source to be 
con larger than the actual physical value. 


Gain.—It is clear from Fig. 1(b) that the voltage 
across R, cannot exceed V,,. If it did, current would 
flow into the source instead of out of it. Thus 
Vu, Can approach V,,, but not exceed it, and the 
maximum possible value for the gain is 1, as in a 
normal cathode-follower. Here V,,, is regarded as 
the input voltage. If v, is considered to be the 
input voltage, then the gain is smaller and falls to 
zero as r, becomes infinite. 


From Fig 2(b), 
Vio. = AV, 
= Al, 
= Aue +R,(1 + A)) 
Vou! Vin = +R,(1'+ A)] =A’ 


In most practical circuits, R is 100kQ or less, 
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and (1+ A) is 10MQ or more, so that 
A’ A/(1 + A), which is the same as the “ gain” 
of a cathode-follower. 


Output Resistance.—This is the resistance seen 
by the load R, in Fig. 1(b). To compute it we 
replace R, by a generator of e.m.f. V, and let V, be 
zero. The situation is then as shown in Fig. 3. 
Only that part of V which is developed across R, 
acts as an input voltage (V,,) to the valve. 

We have, 


1=(V + eVplta —" 
and (Vj = VR,/(R, + 
The second term in the ps an merely repre- 
sents a current through R, and r, which would 
flow even if the valve were not there. If we ignore 
it, we obtain, 
V 


r. 
Tou I 


»R, 

1+ R, +r 
When r is zero; i.e., when the amplifier is driven 
from a constant-voltage source, the expression for 
Tom Teduces to r,/(1 + »), which is exactly what 
one would expect from a cathode-follower. But 


Fig. 4. When r, is infinite, it can 
be removed without altering the 
output impedance. 


when r, is infinite; i.e., when the amplifier is driven 
from a constant-current source, r,,, = ,, which is 
what would be seen by the load if the circuit were 
a straightforward amplifier with no feedback. This 
is what it is, under these conditions, as far as output 
resistance is concerned. We have made r infinite, 
which means that it can be removed without altering 
the output resistance. The circuit then becomes 
that of Fig. 4. Here, V is applied directly between 
anode and cathode, and there is no input between 
grid and cathode, so that the resistance seen by V 
ae, 

At this point it is instructive to see what sort of 
values one gets in practice. Using a valve such as 
the ECC81 (12AT7) one might choose working 
conditions such that » = 60, r,= 17kQ, A = 34, 
R,= 22kQ, R,= 1MQ, r,= 100kQ. With these 
values, the input resistance is 35MQ, and the output 
resistance is about 3002 (compared with 2752 
for a true cathode-follower using the same valve). 
So for most practical purposes the circuit can be 
regarded as an ordinary cathode-follower. In 
some circumstances, it may be positively useful to 
increase the output impedance; for example, one 
might want to match a line impedance. On the 
other hand, there is no difficulty in raising the output 
resistance of a true cathode-follower: all one needs 
to do is to connect a suitable resistor in series with 
the live output terminal. 


Hybrid Circuit.—The foregoing analysis shows 
(Continued on page 23) 
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‘Belling-lee” 


COAXIAL PLUGS 


AND SOCKETS’* 


L.734/P/AL Free Plug 
L.781/P2 Insulated Free Plug 
L.734/J/AL Free Socket 
*‘Belling-Lee”’ coaxial connectors are 
designed to provide the most efficient 
general purpose terminations possible 
for solid dielectric or semi-air-spaced 


cables between }%” and 7%” outside 
diameter. 


Regd. 
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These are the 
connectors on 
which the 
RECMF 
standards and 
subsequently 
BS plugs and 
sockets 
were based 


L.604/S/Cd Fixed Socket 
L.734/S Fixed Socket 

L.603 Insulated Fixed Socket 
L.617 Bulkhead Adaptor 
L.1421 Bulkhead Socket 

L.616 Line Coupling 


Most “‘ Belling-Lee products are covered by patents 
or registered designs or applications. 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND 


Telephone: Enfield 5393 - Telegrams: Radiobel, Enfield 


*PLUGS & SOCKETS + GLASS SEALS - TERMINALS 
CIRCUIT PROTECTION DEVICES 


INTERFERENCE FILTERS 


- RECEIVING AERIALS 


“ BELLING- LEE” NOTES 
No. 24 of a Series. 


Fusing, Part 8. 


The normal time-current charac- 
teristic curve of a tuse-link gives no 
information about its performance 
when the current varies, as happens 
more often than not in practice—we 
are thinking of the switching surges 
in inductive and capacitative cir- 
cuits. The only way of dealing with 
this is on an energy basis, for it 
requires the expenditure of a specific 
amount of energy to blow any par- 
ticular fuse in a given set of circum- 
stances. In what follows, it will 
—. thinking to consider the 
D.C. case, for in A.C. working the 
current varies cyclically as well as 
in R.M.S. value, although the same 
principles apply equally well. 

Now the energy expended depends 
on the rate of doing work and the 
time taken to do it. Under steady 
current conditions it is a function 
of I%t, ie. the square of the current 
(I), and the time (t). If the current 
varies, then the expression for the 
total energy expenditure must em- 
body the summation of all the 
different It values, expressed mathe- 
maiically as fi I@dt, and the per- 
formance of any fuse in such cir- 
cumstances can be described by a 
graph of fi, I*dt plotted against t. 
When the total time involved is short, 
so that all the energy is effective in 
melting the element and none is 
dissipated in other ways, f, I@dt 
is constant for a particular fuse; this 
is another way of saying that a 
specific amount of energy is required 
to blow it. Over this period the 
curve runs parallel to the base line, 
after which it starts to climb at an 
increasing rate. The constant value 
(F) is known as the [®t value of that 
fuse, and it is important inasmuch 
as it defines its ability to protect 
any circuit; the value of F for a fuse 
must be less than that which would 
damage the circuit which it has to 
protect. 

The practical application of such 
curves in the selection of fuses of 
adequate surge handling properties is 
quite simple. The fi, I*dt per- 
formance characteristic of the circuit 
to be protected is plotted on the fuse 
graph; if the two curves meet the 
fuse will blow and it is unsuitable. 
The performance characteristic of a 
circuit can be calculated from the 
circuit constants, but this can be a 
tedious process, and it is often easier 
to take an oscillogram of the switch- 
ing surge and plot this on the fuse 
f, T2dt diagram. 


Advertisement of 
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jiclans 


recording tape 


WORLD’S LARGEST SALES OF MAGNETIC TAPE 


that the behaviour of the circuit is conditioned largely 
by the impedances to which its input and output 
terminals are connected. The impedance of the 
source of input voltage is usually the most important, 
since it governs the output impedance. When 
r, = 0, the circuit becomes a true cathode-follower 
(shown in idealized form in Fig. 5(a)). This has 
a gain of AA + 1) where A is the gain without 
feedback, in other words the gain defined as 
V.o/Vex- The output resistance of the valve is then 
low, being r,/(u + 1) = l/g,. (In practical cir- 
cuits, the output is usually shunted by something, 
so that the net output resistance is less than this.) 

When r, is infinite; i.e., when the triode is driven 
from a constant-current source, the valve presents 
the usual non-feedback output resistance rz. Under 
these conditions the circuit becomes as shown in 
Fig. 5 (b); it has no feedback, and the input voltage 
is IR,. This voltage is developed directly between 
grid and cathode, as in an ordinary triode amplifier. 
The difference is that the output is taken from the 
cathode, the anode being earthy. Now, a triode 
amplifier with a floating input voltage and cathode 
output is a bootstrap amplifier, and this is what our 
circuit becomes under these conditions. 


T= 0 [= 
Res 
I -—o 
Vs 
Rs 
(@) (b) 
Fig. 5 (a) True cothode-follower. (b) ‘* Bootstrap 


follower *’ with current drive. This has the same char- 
acteristics as a bootstrap amplifier with voltage drive. 


Practical signal sources have neither zero nor 
infinite resistance, so the circuit behaves in practice 
like a hybrid between a cathode-follower and a 
bootstrap amplifier. It seems logical to call it a 
bootstrap follower. No originality is claimed for 
this title: it is so obvious that somebody must have 
used it before now. 

In a slightly modified form (Fig. 6) this circuit 
forms part of the phase-splitter described in this 
journal by Jeffcry'. Advantage is taken of the 
impedance multiplication effect to present the pentode 
with a high effective load, thereby increasing its 
gain to an appreciable fraction of the pentode x, 
instead of the miserable fragment of it which is 
all one usually gets. The great advantage of making 
use of impedance multiplication is that the anode 
load resistor can have the usual sort of resistance 
and the pentode can be operated with the usual 
anode current (say lmA) yet a large gain can still 
be obtained. Moreover, because the pentode is 
operating under normal conditions, as opposed to 
“ starvation ” conditions, it can deliver a large output 
voltage. For example, one might have an effective 
anode load of 3MQ, even though the actual load 
resistance is only 100kKQ. With an anode current 
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of ImA, the voltage drop across the load is only 
100V, With a high tension voltage of 250V, the 
remaining 150V is available for the valve, which 
might well deliver a peak voltage of something 
approaching 100V before “ bottoming” - 
this is more than the triode could handle. 

gain of the pentode might be 1,000 or more. 

While one might get a high gain by operating the 
pentode under starvation conditions with a physical 
anode load resistance of a few megohms, it is unlikely 
that the gain would be as high or that the available 
output voltage would be as large as the values ob- 
tained using the bootstrap follower. 

These facts have led to the use of a single-ended 
combination of a pentode and a bootstrap follower as 
a means of obtaining high overall gain from a pen- 
tode and a triode. An equivalent circuit for this 
combination, neglecting direct voltages, is given 
in Fig. 7. This is the same as Fig. 1 (b), except 
that r, is now the anode resistance of the pentode 
(rap) and v, is »,V, where is the pentode », 
which may be several thousand. 

The maximum gain of the combination cannot 
exceed the pentode amplification factor. This is 
much less than the maximum possib.. gain of the 


Fig. 6. Jeffery’s phase splitter. 


Fig.7. Single-ended pen- 
tode—b.f. triode com- 
bination. Simplified 
circuit neglecting direct 
voltages. 


VVVV" 


Ry= Ry 


AAAA 


two valves in cascade, which is the product of the 
two amplification factors. In practice, however, a 
cascaded circuit would have an overall gain much 
less than this product. All the same, the cascade 
amplifier might be expected to produce more gain 
than the bootstrap follower with pentode drive. 

However, one requires gain over a band of fre- 
quencies, and to compare the two circuits on this 
basis it is useful to calculate the products of gain and 
bandwidth. This is done in the Appendix. In 
terms of the stray capacitances of Fig. 8, the ratio 
of the gain-bandwidth product of the cascade 
amplifier to that of the pentode-bootstrap follower 
combination is: 


GB, _ [(Ca+ ce) (Ast Dien) () 


GB, {c. (Ait 1) + cat Gx} \As 


where Al is the gain of the triode in the cascade 
circuit and A2 is the gain (V.,,./V,,) in the bootstrap 
follower circuit. In the numerator, the stray 
capacitance ¢,,; which contains the output capaci- 
tance of the pentode in Fig. 8, is multiplied by 
(A2 + 1), but it is not multiplied by anything in 
the denominator. In practice, c,, usually exceeds 
Cy» 80 the effect of this difference can be very large. 

The effect of ¢,, in the cascade circuit is to add 
to ¢,. This is comparatively harmless, since 
the important capacitance is the Miller capacitance 
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Figs 8 (a) Cascade amplifier and (b) bootstrap follower 
combination showing stray capacitances 
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C4. (A,+ 1). a re ee ee 
cs, adds to c,,, and the result is disastrous. In 


seen by the sewer oe hy 


of ding Cy to ¢,, is the same as would be the effect 
of adding it in the cascade circuit, only in the cascade 
circuit it is not added. 

Before leaving the subject of gain and bandwidth, 
it should be mentioned that, with the cascade cir- 
cuit, one has the opportunity of putting the triode 
in ‘the first stage and the pentode in the second. 


improvement. In the bootstrap follower combina- 
tion there is no point in putting the triode in the 
first stage since its amplification cannot exceed about 
100 even with the best high-» valves. We shall 
continue to consider circuits in which the pentode 
is always in the first stage, partly to preserve a sound 
basis for comparison, and partly because the best 
audio pentodes are rather better than the best 
triodes in regard to hum. In a high-gain amplifier 
it would be logical to use a pentode such as the 
EFS86 in the first stage. 


Appendix 
Gain-Bandwidth Products 

To find these, we calculate the pentode gain and 
bandwidth for each circuit and multiply their product 
by the triode gain. (The effect of the triode bandwidth 
is discussed in the article). To find the pentode gain, 
we need to know the load resistance and capacitance. 
In the cascade amplifier, the load resistance is just 
R, in parallel with the triode grid resistance R,. 
The load capacitance, however, contains a portion 
due to Miller effect. This portion is here taken to be 
C,, (A + 1), where c¢,, is the inter-electrode capaci- 
tance (grid-anode) of the triode, plus any stray capaci- 
tance between grid and anode. This is not strictly 
correct, because the Miller capacitance is not a pure 
capacitance. A small resistance appears in series with 
it, but at audio frequencies, with of a few pF, 
this resistance is negligible, and for all practical 
purposes the Miller capacitance is a pure capacitance, 
Similarly, in computing the anode load of ae pentode 
when the triode is a bootstrap follower, a resistance 
which appears in series with R, (A + 1) is neglected. 
(See under “Input Resistance”). Again, this is justified 
in practical circuits, where R, (A + 1) is nearly al- 
ways much larger. 

By neglecting these unimportant resistances, we 
get the equivalent circuits shown in Fig. A, which 
have the advantage of being readily comparable. In 
each case, the pentode is shown by the current 
generator g,,V and the anode resistance r,. The cir- 
cuits are simple parallel RC circuits. The pentode 
gain is g,,R, where R is the net resistance, and the 
bandwidth is 1/2*RC, where C is the total capaci- 
tance. 

R and C are different for the two circuits. If we 
call the values in the cascade circuit R, and C,, 
and the values in the bootstrap follower amplifier 
R, and C,, we have for the pentode in the cascade 
circuit, a gain-bandwidth product 

Bu R, X 1/27 R, C, = g,/2C, 

The overall gain-bandwidth product is A, times this, 
where A, is the triode gain in the cascade circuit, 
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Fig. A (a) Pentode operating conditions in the cascade 
amplifier. (b) Pentode operating conditions in the 
bootstrap follower combination. 


sO we can put, for the cascade amplifier, GB, = 
Aign/ 2aC, 

For the pentode in the bootstrap follower amplifier, 
the gain isg,, R, and the bandwidth is 1/27R,C.,,. 
The gain-bandwidth product for the pentode is thus 
g.,/27C,. To obtain the overall gain-bandwidth 
product for the bootstrap follower amplifier, this must 
be multiplied, not by A,, the gain V,,./V,, of the 
bootstrap follower triode, but by A,/(A, + 1). 
This is because the output of the pentode is applied 
between the grid of the triode and “ earth,” like 


V,, in Fig. 1(b). The “ gai 
A,/(A, + 1), as shown in the 
gain-bandwidth product for 
amplifier can be written 


of the triode is then 
article. So the overall 
the bootstrap follower 


Bo ', _As_ _ __(Adén 
2C, A, +1 2CfA, + 1) 
The ratio of the gain-bandwidths is 

GB, _ Aiwa |, 2eC. (Ar +1) CAA, + 1) 

GB, 29C, Aga CL{A,) 
If A, = A, = A, this approximates to 

AG, _ Ala + Gn) + On 
Cc, Ac, + Ca + oe 

In practical circuits, c,, is the largest of the strays, 
so the cascade amplifier is much superior. However, 


A, is not likely to be the same as A,. For greater 
precision, we must write the full formula, 


Cex 
cp, Mart D[éa + Got 3 =| 
GB, Arlea +o + + D 


— a + Cg) (A, + 1) + Cy AL 
Cea (Ay + 1) + Ca + Cn A, 


To get an idea of what this means in practice, we 
substitute the following typical values: 

C1 = 10pF, Coa = 2pF, Con = 5pF, A; = 30, A, = 25 
This produces a ratio of just under 5. For equal 
bandwidths, the gain of the bootstrap follower, 
amplifier is nearly 14 dB below that of the cascade 


amplifier. 
(To be concluded) 


GB, = 


Electronic Pointer Generator 


ALTHOUGH a conventional lecture pointer can 
usually be used with large-scale diagrams for illustrating 
television talks, there are often occasions when this is 
impracticable, for example, in describing surgical opera- 
tions or in microscopy. To meet these and other 
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requirements, Pye, Ltd, have developed an electronic 
pointer generator by means of which an arrow can be 
superimposed on the picture and moved to any desired 
point by a remote-control “ joystick,” which carries a 
push-button for switching on or off. An auxiliary 
switch reverses the direction of the pointer. 

The “joystick” movement is resolved into settings 
of horizontal and vertical potentiometers which provi 
d.c. shifts for the arrow blanking pulses in the line and 
field periods. The arrow formation is generated by 
mixing sawtooth waveforms in diode coincidence cir- 
cuits and can be adjusted in size. It is made more 
clearly visible by filling with black and white vertical 
striations which are generated by bursts from a trig- 
gered Hartley oscillator. 

The equipment is designed to pomte on 405-, 525- 
or 625-line systems and is available for rack mounting 
(Type 2443) or in portable form (Type 2444). 


“Permeability Tuners for Television’ —a 
correction 


In the formula for the conditions for balance 
(right-hand col., p. 476 of the October 1960 issue) 
it is regretted that a term was omitted from the 
denominator of the left-hand expression. The 
equation should read :— 

et CyaC, -_ Cy 
- CC+ C,.Cy+ C,C,4+ CyC.+Cy Co Cort Co 
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RADIO 
HOBBIES 
EXHIBITION 


AMATEUR TRANSMISSION, “HI-FI” 


AND MUSIC-MAKING ON SHOW 


I. the competition organized by the R.S.G.B. for 
home-constructed apparatus a heterodyne wavemeter, 
made by E, St. B. Sydenham, G3LOK, was the Silver 
Plaque winner. R. H. Hammans’ (G21G) transistor 
communications receiver, covering 1 to 30Mc/s with 
a.m., s.s.b. and c.w. facilities, was judged the best entry 
from the outside-London area: this set is only 44in by 
6in by 53in. The best club entry was from Aquila 
Radio Club, who submitted a six-band transistor car 
receiver covering 1.8 to 30Mc/s, made by C. J. Salvage, 
G3HRO. This receiver is split into two units, as is 
fairly common practice, with the output stage on the 
loudspeaker panel. The receiver proper has three if. 
stages, an r.f. stage, and b.f.o. for c.w. reception. The 
band switch on the front panel takes the form of a 
sliding control and this is coupled to a rotary switch 
at the rear of the set by a mechanical linkage. 

The interest shown by R.S.G.B. members in mobile 
operation extends to the motor cycle—exemplified by 
s.s.b. equipment shown by V. Page, G3IVP—and even 
the humble “ push-bike”: R. G. Scutt’s (G3IBI) 2- 
metre bicycle transmitter-receiver does not depend on 
foot power, but uses a miniature 24-V accumulator. 

Another exhibit by E. St. B. Sydenham showed how 
members of the Royal Amateur Emergency Reserve may 
be alerted automatically. A super-regenerative 2-metre 
receiver fitted with an rf. stage to eliminate the 
characteristic radiation, covers, due to its wide band- 
width, the whole 144Mc/s band. The output from 
this feeds, through a tuned a.f. amplifier, a pendulum 
telay. This relay will respond only when fed with 
pulses at its resonant frequency, and these pulses must 
be composed of af. to which the amplifier responds. 
Thus only a transmission satisfying these requirements 
broadcast at any frequency in the 144Mc/s band will 
energize the pendulum and ring the alarm bell. In 
the event of a mains failure, the receiver is automatic- 
ally switched to battery operation. 

Five companies producing equipment for the amateur 
were seen in the “commercial” section for the first 
time. Electroniques (Felixstowe) (who also produce 
temperature-compensated tuning coils and coil packs) 
were showing a complete “top-band” (160m) trans- 
mitter. called the “Pathfinder,” This uses germanium 
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E. St. B. Sydenham’s silver plaque winning wavemeter. 


Aquila Radio Club entry—transistor mobile communications 
receiver made by G3HRO. Band selection is achieved by the 
rotary switch at the rear, operated by the slide-bar below 
the dial. 


Underside of ‘* Pathfinder’ 1€0m transmitter by Electroniques 
(Felixstowe). Four-stage TV interference filter is adjustable 
and is seen in back compartment of centre row. 
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K. W. Electronics ** One Sixty *’ top-band transmitter. 


Interior of * Tiger Talking Box ** transistor modulator- 
drive amplifier. 


diodes as a speech clipper, which enables a high level of 
modulation to be achieved without danger of over- 
modulation. A four-stage low-pass output filter (to 
prevent television interference) is fitted in a screened 
compartment and the aerial current is monitored per- 
manently by a plug-in thermocouple feeding the front- 
panel meter. Another new ‘top-band”™ transmitter on 
show was the K.W. “ One-Sixty,” which uses multipli- 
cation from the v.f.o. frequency of about 900kc/s. Like 
the “ Pathfinder ” this transmitter is complete in a small 
case, and can run at over the 10 watts input permitted. 
K.W. Electronics (who incidentally are importing Ham- 
marlund receivers) won the award for commercial 
equipment this year, with their Viceroy s.s.b. exciter 
unit. Another new exhibitor was Tiger Radio, who 
were showing a very wide range of equipment. Items 
that particularly caught our eye were a 750W p.e.p. 
linear r.f. amplifier for 10 to 80 metres and the “ Tiger 
Talking Box.” The tetrode output stage (QY3-65) of 
the amplifier has its screen grid supplied from a cathode 
follower whose control grid is normally at chass’s 
potential. When drive is applied a diode rectifies it 
providing a positive potential for the cathode-follower 
grid, consequently lifting the screen potential of the 
QY3-65 and allowing it to amplify. Complete absence 
of p.a. anode current (and output) is thus assured until 
drive is applied. Power supplies for the unit are 
derived by a chain of silicon rectifiers, whose good regu- 
lation is an advantage, and a bias control allows opera- 
tion in any condition between Classes AB] and C. 
The “Tiger Talking Box” is a small transistor a.f. 
amplifier which derives its power supply from the 6.3V 
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TW2 10-watt 144Mc/s transmitter by Withers. 


heater line. It is designed to be used as a microphone 
stand and it is capable of driving fully a pair of KT88 
or 807 valves as the final stage of the modulation ampli- 
fier. The sensitivity is 10mV at an impedance of 750kQ 
and the 150-V grid-to-grid output is achieved by two 
OC74s feeding two transformers, 

Equipment made for the amateur for use in the 
144Mc/s band is a comparative rarity; but this is a 
speciality of Withers Electronics. This company were 
showing for the first time a 10-watt transmitter, receiver 
converter and aerial, all suitable for mobile or fixed- 
station working. The TW2 transmitter is crystal con- 
trolled, tripling ard doubling from 24Mc/s, whilst a 
clamp valve operates on the QQV03-10 output stage. 
The aerial is a A/2 dipole, bent into a circle to reduce 
the directional characteristics and fed with a y-match 
section which allows an 80-{2 feeder to be used although 
the basic aerial impedance has been changed by the 
“rolling up™ process. 

Another unusual form of aerial—called the “ birdcage ” 
—was shown by Min-mutter: this is designed to act as a 
directional] high-gain aerial for 14Mc/s. Its mode of 
operation can best be visualized by considering two 
V-dipoles, stacked, with reverse-V reflectors behind 
them. Little loss of performance of a dipole is incurred 
by bending away at right-angles to the main axis half 
of each of the “rods.” The lower dipole and reflector 
have their ends “ bent” upwards to meet and join, as the 
stacked arrays are 4/4 apart vertically, the ends of the 
upper array so forming the coupling between the two 
arrays. A gain of 10dB is claimed for the “ birdcage” 
which, Minimuitter point out, is roughly equivalent to a 
five-element Yagi with a boom length of nearly 60ft. 
The “ diameter” of the birdcage aerial is under 20ft. 

Sound Vision Services—the fourth of the newcomers 
—were showing telescopic masts embodying an 
ingenious principle. The lowest extending section is 
raised by winding up on a ratchet barrel a wire rope 
joined to its base and passing over a pulley at the top 
of the fixed section; but the upper sections have the 
guy-wires attached to their bases in a similar manner. 
Thus having made fast the guys, winding up the lowest 
extending section raises the upper sections. For non- 
telescopic rotating masts a rotating guy-ring using 
nylon bearing inserts which do not need greasing should 
eliminate the necessity for climbing the mast which 
always seems to be necessary during the worst blizzard 
of the winter. 

James Scott, importers of Hallicrafters receivers, have 
added Dow-Key accessories to their range. Items on 
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Heathkit ‘* Mohican ’’ transistor communications receiver 
using ceramic i.f. transformers (arrowed). 


show included a.c.-energized coaxial relays for aerial 
switching and automatic TR switches which operate by 
allowing the transmitter output to build up a high bias 
on the grid of a valve connected as an amplifier in the 
aerial lead to the receiver. On “receive,” the bias 
decays, allowing the valve to give a slight gain. 
Judging by the R.S.G.B. exhibits, transistors have 
made an enormous impact on the amateur during the 
last two or three years, particularly for use in receivers; 
but this year sees the first introduction of a commercial 
communications receiver using them. The Heathkit 
“ Mohican ” was certainly the centre of attraction among 
the kits on Daystrom’s stand: this set covers 550kc/s 
to 32Mc/s in five bands, using OC171s for rf., mixer 
and local oscillator stages. The 455kc/s if. is ampli- 
fied by three type OC45, and to achieve a bandwidth of 
3kc/s piezoelectric ceramic i.f. “ transformers ” are used. 
Two of these are of ring and dot construction and 
approximate to double-tuned transformers, whilst two 


more behave as single-tuned “acceptor” circuits in the 
emitter leads of the second and third if. stages. Control 
of the b.f.o. is exercised by a voltage-variable capacit- 
ance diode and the whole receiver with its 400-mW 
output stage takes only 35mA from the 12-V battery— 
much less than the dial lamps, for which a separate 
switch is provided! 

Minimitter were showing a transistor converter cover- 
ing the amateur bands up to 14Mc/s. This has an i.f. 
of 600kc/s, to feed into an ordinary receiver and the 
consumption is ImA (one) from the internal 4.5-V 
battery. 

Not all the exhibition was devoted to amateur radio— 
high fidelity enthusiasts would have found something to 
interest them from say, Jason, Heathkit or Aveley, who 
were showing American Dynakit designs and new out- 
put and mains transformers using toroidal windings. 
For mains transformers this offers the valuable 
advantage that the hum field is greatly reduced. 

For those who want to make their own music the 
British Recording Club were demonstrating “ electronic 
music” with the aid of a tape reproducer, and showing 
some of the equipment used. For instance, a ring 
modulator can be used to produce the very thing that 
most of us spend time getting rid of—intermodulation— 
which has many musical possibilities, or another unde- 
sirable—valve noise—can be turned into a “new 
sound ” by passing it through filters. 

Finally, for those who want to make the means of 
making music, Jennings, our fifth newcomer, were show- 
ing a basic electric guitar kit. This consists of guitar 
body parts, strings, etc., and a magnetic pickup unit 
placed under the strings, which are of steel. Thus an 
output is produced when a string is plucked and, after 
passing through a volume and a “top-cut” control 
(which, as it is connected in an inductive circuit, has a 
greater variety of effect than is usual) mounted on the 
instrument this can be fed into an amplifier. Jennings 
claim that the output is comparatively high and, as 
most modern radio receivers are fairly sensitive, the 
gramophone amplifier section of a radio-gram or radio 
can be used. 


NEW DATA RECORDING EQUIPMENT 


UNUSUAL TAPE TRANSPORT MECHANISM 


A NOVEL design of magnetic-tape transport mechanism 
is a feature of new digital data recording equipment 
manufactured by the Computer Department of Redifon 
Limited. This mechanism moves the tape past the 
recording and reading heads in small separate steps, 
instead of continuously as in conventional systems. The 
new mechanism permits controlled variat:ons to be made 
independently in the speed of recording and read-out 
data: controlled variations can also be made in the time 
delay produced by the passage of data from the recording 
to the reading heads. 

The tape (35mm wide) accommodates up to sixteen 
recording tracks side by side. The drive system operates 
in such a way that the tape is quickly started, advanced 
at a uniform speed during most of the step, and then 
quickly stopped. The interval of uniform forward 
motion in each step is made to coincide with a recording 
or read-out pericd. 

To get the variation in tape transit time between the 
recording and read-out heads two sprocket drive wheels 
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are used; one wheel is near the recording heads and the 
other near the read-out heads. If both sprocket wheels 
drive the tape at the same speed, then the length of 
tape between the wheels remains the same, and the 
time delay between the two heads is constant. If, how- 
ever, the “read-out” sprocket wheel is made to move 
at a different speed from the “recording” sprocket 
wheel, rhen the length of tape between the two wheels 
alters, and the time delay between the recording and 
read-out heads varies accordingly. For driving the two 
sprocket wheels at independent speeds two separate step- 
ping motors are used. These are energized by 

from variable-frequency pulse generators—the record- 
ing or read-out rate varying according to the pulse 
repetition frequency. 

A great advantage of this type of data recording system 
is that, since the tape velocity is fast during each step, 
cumbersome high-frequency carrier or flux-sensitive 
head recording techniques can be avoided, and simple 
saturation recording by d.c. pulses is effective. 
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RING AERIALS 


By H. PAGE*, ™.8c., M.1.£.£. 


INSTALLATION AT MOTALA LONG-WAVE BROADCASTING STATION 


I. is unusual nowadays to read of major develop- 
ments in long-wave broadcasting, and this makes the 
recently published description of the station under 
construcuon at Motala, Sweden’, all the more 
interesting. 

The station works on a wavelength of 1,571m 
(19lkc/s), and at present the transmitter power of 
150kW is radiated from a single relatively low aerial; 
this arrangement is similar to the B.B.C. long-wave 
Station at Droitwich. ‘The useful range of such 
a station may be limited by interference (either man- 
made or from stations working on nearby channels), 
by fading, or both. Interference can be minimized 
by increasing the transmitter power, and it is pro- 
posed to increase the power of Motala fourfold, 
ie., to 600kW. However, this by itself would not 
be worth while unless at the same time the aerial is 
made “anti-fading,” i.e., unless the upwards radia- 
tion towards the ionosphere is reduced. The usual 
way of achieving this on medium wavelengths is to 
use a mast between 0.5 and 0.6 wavelength high, but 
this is impracticable for long-wave broadcasting— 
the mast would have to be about 3,000ft high. How- 
ever, substantially the same performance can be 
achieved by using, instead of a single tall mast radia- 
tor, a number of low aerials in the form of one or 
more concentric rings, and the interest of the Motala 
project centres round the decision to use a system of 
this kind. 

Let us consider first a ring containing an infinite 
number of aerials; from considerations of symmetry 
we can see that two arrangements will give uniform 
radiation in all horizontal directions—the usual re- 
quirement for a broadcasting station. The aerials 
may be driven with equal co-phased currents (in- 
phase ring), or with the currents of the same ampli- 
tude but with the phase progressing uniformly round 
the ring, the total phase shift being an integral 
multiple of 2* radians (progressive-phase ring). 

In order to achieve anti-fading characteristics the 
in-phase ring must be associated with a central aerial, 


ALL 
CENTRAL MAST CENTRAL 
RING MASTS 820ft DISTRIBUTION 
650 ft NETWORK 


UNDERGROUND CABLE 
TO CENTRAL DISTRIBUTION 
NETWORK 


Fig. 1. Schematic diagram of the Motala ring aerial 
system. 
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Fig. 2. Fading limits of the old (solid line) aerial system 
at Motala together with estimated limits of the new ring 


cerial. This map is reproduced from Magnusson and 
Stranden’s article in the E.B.U. Review. 


carrying a current opposite in phase to that of the 
ring (the central aerial can be regarded as a ring of 
zero radius). By changing the ratio of the current in 
the central aerial to that in the ring, the radiation at 
any specified angle to the vertical can be reduced to 
zero; in other words, we can achieve a vertical radia- 
tion pattern which is very like that for a single aerial 
of the optimum height. The progressive-phase ring 
does not require a central aerial, but the vertical 
radiation pattern is similar to that for a half-wave- 
length aerial, so that the anti-fading characteristics 
are less favourable than for the in-phase ring. 

The above discussion has been in terms of a ring 
containing an infinite number of aerials. The effect 
of using a finite number is to introduce serrations 
in the horizontal radiatidn pattern, and a sufficient 
number of ring aerials must be used to reduce these 
serrations to an acceptable value. For the in-phase 
ring it is advantageous to use an odd number.’ 

The Motala ring aerial, shown schematically in 
Fig. 1, will employ a central mast 820ft high, 


* B.B.C. Research Department. 
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and an in-phase ring comprising five masts, 650ft 
high, fed by underground cables from a central point. 
The ring radius will be 2,100ft and the earth system 
will occupy an area of 725 acres. For a system ad- 
justed to give zero radiation at an angle of 45° to the 
vertical (i.e., having a vertical radiauon pattern 
similar to that for a single mast 0.59 wavelength high) 
the current in each mast is expected to be approxi- 
mately 200A and the voltage at the base to be 
approximately 30kV r.m.s. ‘Lhe initial complication 
of a ring aerial is therefore very high in respect of the 
number of masts, the area of the site required, and 
the equipment for energi.ing acr.ais. It is, howev r, 
the only practicable way of achieving a worth-while 
increase in the coverage of long wavelengths. The 
estimated fading limit for the new Mutala station, 
shown in Fig. 2, is almost doub!‘e that of the present 
installation. 

The use of ring aerials to achieve anti-fading 
characteristics is by no means new. An in-phase 
ring was first used (but only experimenta.ly) in Ger- 
many in 1931.*\ In 1939 the B.B.C. also tested an 


in-phase ring aerial on a_ wavelength of 
342m at Brookman’s Park; here the ob-ect 
was to increase the range of the Regional 


medium-wave service without infringing a severe 
Air Ministry restriction on the height of masts per- 
mitted at this station. However, when this restric- 
tion was lifted after the Second World War the 
B.B.C.’s aim was achieved more economically in the 
case of this medium wavelength station by erecting 
a single high mast, which is still in service. 


The progressive-phase ring aerial was first pro- 
posed in 1936. One was put into service in 1939 
at Allouis, France, working on a wavelength of 
1,648m, and designed for a power of 900kW.° The 
station was destroyed during the Second World War 
and the aerial system was not rebuilt in ring form. 

Although much thought has been given over the 
past thirty years to the application of ring aerials to 
long- and medium-wave broadcasting, as far as the 
author is aware the Motala station, when completed, 
will be the only such system in service. Broadcasting 
engineers will await with interest to hear how the 
performance of the station compares with the expec- 
tations of the designers. 
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Aspects of design 


This is the thirtieth of a series of special features dealing with advanced problems in 
circuit design to be published by The Ediswan Mizda Applications Laboratory. We will 
be pleased to deal with any questions arising from this or other articies, the thirty-first of 


which will appear in the February 1901 issue. 


The performance of television IF stages is governed to a great 
extent by considerations of stability, and i 1s possible to design 
such stages with the highest gain consistent with adequate 
stability by careful choice of decoupling capacitors. .A.though 
the method to be described is nor directiy appucable to every 
type of [F amplitier design, the underlying principies are useful 
and will therefore be deait with in some detail. 


INPUT CONDUCTANCE 

The input conductance of an IF amplifier stage is profoundly 
influenced by admuttance in the cathode circuit and co a smaller 
extent by regeneration from ge. For typical values found in 
a sound IF stage the cathode admittance produces an input 


conductance Gin & — eS ®“ where gy is the cathode current 
K 


mutual conductance and Bex and By are susceptances from 
grid co cathode and cathode to chassis respectively. By using a 
sufficiently large value of cathoje bypass capacitance C, the 
cathode admittance might be expected to approach infinity at 
television IF, but in practice the inductance of the internal 
connection from the catho Je itself to the cathode pin on the valve 
button cannot be bypassed, and results in degenerat.on, equiva- 
lent to some finite value of input conductance. Al) Ediswan 
Mazda television IF valves, including the 6F23, 6F24 and 6F25, 
have the cathode brought out to two separate pins on the valve 
button, and if these are strapped externally the unavoidable 
un-bypassed inductance is effectively halved, resulting in reduced 
degeneration. : 
There is, however, another way of reducing the degeneration, 
for whereas an inductive cathode load produces degeneration, a 
capacitive load produces regeneration (i.e. in the above expression 
Gin becomes negauve). By reducing the value of Cy, from that 
required to fully bypass the cathode resistor, the degeneration 
due to the unavoidable cathode lead inductance is opposed by 
the regeneration due to C,, and for a particular value of Cy 
the two effects cancel, giving zero input coaductance. The 
unwanted inductance has been “‘ tuned out” by Cy. Further 
reduction in Cx. provides a net regenerat.on; thus by varying 
Cx, a whole range of positive and negative input coaductances 
can be provided. This can be seen in Fig. 1 which shows both 
the case of a single cathode connection (curve a) and strapped 
cathode connection (curve b) for the 6F24. The effect of strapping 


| the cathode is to shift the curve along the Cy axis so that a larger 


— 


value of Cy is required to give the same input conductance. 
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connection 
P 200 (a 
e 100 
2 
c 0 
o 


The fact that some regeneration may be provided by the 
cathode circuit does not necessarily mean that the stage will 
oscillate; this will only occur if the negative input conductance 
due to the cathode circuit exceeds in magnitude the conductance 
of the external grid circuit. 

From the curves (a) and (b) in Fig. 1 it can be seen that the 
input conductance depends rather criticallv upon the value of 
Cy. However, by using the separate cethode connect’on, in 
which the earthy end of the grid tuned circuit is decoup'ed to 
one cathode pin whilst the other cathode pin is reserved for the 
cathode components, the input conductance is controlled prin- 
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cipally by feedback via gz and this circuit has been found to 
provide a more gradual contro! of input conductance with change 
in the value of Cy. This 1s shown in curve (c) of Fig. 1. 


NEUTRALISATION 

An earlier article in the series ‘*‘ Aspects of Design” (No. 14 
**Wireiess World” September, 1959) described how the un- 
wanted feedback from output to input of an IF stage may be 
neutralised by means of a bridge circuit. neutralisation 
by adjusting the neutralising component to suit each receiver will 
enable very high gain to be achieved, but individual adjustment 
is not usually possible in production receivers, so that in practice 
a fixed neutralisimg component must be used and a certain mis- 


neutralisation accepted. 
The effect of errors in neutralising can be determined directly 


input conductance and increases the I 
it makes the choice of Cy very critical. 
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CHOICE OF C, AND Cy 

It is obvious that in the choice of Cz, and Cy a compromise 
must be made between high gain and security against instability 
and it 1s perhaps easier to choose the most suitable values if the 
information in Fig. 2 is redrawn in the form shown in Fig. 3, 
where the parameter is the error in the neutralising capacitor Cp. 
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It will be seen that it is advantageous to keep the error as 
low as possible by using + 10% tolerance capacitors for Ca 
and Cy. Stable Hi-k ceramic $-are now available which can 
be recommended for this application. An allowance must be 
made for the spread of valve parameters and circuit strays. These 
can be regarded as having the same effect on the circuit as widen- 
ing the tolerance of the neutralising component C, and cathode 
component Cx, and the final choice of suitable values of Cy» and 
Cx mut be made with this in mind. - 

For the Ediswan Mazda frame grid 6F24 used in a typical 
sound IF circuit, suitable values of Cy and Cy, are:— 


Ca= 1200 pF + 10% 

Cx = 470 pF + 10% 
These values may require adjustment to suit individual circuit 
design and layout. 
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NEW VERY HIGH SLOPE SCREENED HF PENTODE 


EDISWAN MAZDA 6F24 


The 6F24 has a of 15 mA/V at 10 mA anode current 
and a high “ Figure of Merit,” both results achieved by incor- 
panes the new rome grid technique. This new screened 

Pentode enables improved performance to be obtained 


as an IF lifier in a.c. or a.c./d.c, television receivers. 
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TRANSISTOR NOISE 


— must have a beginning, and 
incredible though it may seem there are people for 
whom this will be their very first Wireless World. 
They must be warned that in order to avoid vain 
repetition such as the heathen use I am assuming 
readers’ knowledge of my remarks—or their equiva- 
lent (if any)—on valve noise in the last issue, and 
indeed of those on & in the issue before that. It 
being unrealistic to suppose that such knowledge 
will return instantly and fully to the minds of even 
those who read the said remarks, I will recapitulate. 
Quite apart from any man-made interference, all 
amplification is limited by random (or “ white ”’) 
noise caused by electricity and matter not being 
co tinuous but made of particles. ‘That is why very 
weak signals are heard against a background of 
escaping gas, or seen on a background of animated 
graininess. There are two main sources of such 
noise. One of them is the continuous agitation of 
electrons in matter, caused by heat. (You may say 
it is a form of heat.) The constant that connects the 
electrical noise power with the absolute temperature 
is the & mentioned above, equal to 1.38 x 10 -*% 
joules per degree. The maximum noise power of 
this self-generated kind that can come from any bit 
of circuit is 
kTB (1) 
where T is the absolute temperature (beginning at 
—273°C) and B is the frequency bandwidth in 
cycles per second. In practice this power usually 
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yields a few microvolts, and the only source of it 
worth bothering about is the input circuit of the 
amplifier. The maximum electrical power of any 
kind always results when a source works into a 
resistance equal to its own (say R), and from that it 
follows that the equivalent noise e.m.f. E, is given 


by 
E,? = 4RkTB (2) 
That is Johnson or circuit noise. 

The other main kind is shot noise, caused where 
electrons stream from one electrode to another under 
the influence of an electric field, as in a valve. The 
individual electrons do not follow one another at 
exactly equal intervals of time, but randomly, and 
it is the resulting irregularities that constitute shot 
noise. The basic equation is 

I,? = 2eIB (3) 
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where I, is the noise current, ¢ is the charge on an 
electron, and I is the total current. 

In any valve as normally used, the anode current 
I is not limited by the temperature of the cathode 
but by the crowd of electrons hanging about just 
outside it (the space charge) and these have a 
considerable smoothing effect on the noise, reducing 
it to perhaps only a tenth of the amount given by 
the above equation. On the other hand, whenever 
the current divides up—say between an anode and 
a screen grid—a further random element is intro- 
duced which is not smoothed. This contribution, 
which in a pentode usually exceeds the former kind 
of shot noise, is called partition noise. 

Now we are about ready to start on transistors. 
But to prevent disappointment I had better make 
clear that transistor theory is almost always more 
complicated than valve theory, and the noise aspect 
is no exception. In fact, until fairiy recently I 
wouldn’t have presumed to expound it at all. A 
paper by an (perhaps the) outstanding authority 
on the subject, van der Zicl, published in 1955,' 
had a most discouraging appearance. But, as so 
often mercifully happens, theory which at first 
looks beyond the reach of any but Nobel prize- 
winners is eventually found to be capable of being 
explained to school children. By 1958,’ van der 
Ziel (with a collaborator, Becking) had been having 
second thoughts to such good effect that they produced 
what has been described as a more rigorous proof 
in about half the number of pages, and in spite of 
that condensation most of it is intelligible even to 
me. What follows is based on it. 

The original transistors, of the point-contact 
variety, were excessively noisy, and their workings 
mysterious withal, so it is fortunate that they soon 
retired in favour of junction types, which are the 
only ones to be considered now. A feature of the 
treatment by van der Ziel and Becking that particu- 
larly appealed to me was the type of diagram shown 
here as Fig. 1, in which the various possible ways 
in which particles could move were considered in 
turn. This diagram, which applies to junction 
diodes, shows electrons only, and divides them into 
three classes. Most of the free electrons in the diode 
crystal are those belonging to atoms of the “ donor” 
impurity put there to make one end of the crystal 
n type. These diffuse around, and of those that 
cross the frontier into the p-type zone some of them 
—the majority, if the p end if positive or forward- 
biased—are gone for good. They form Class 1. 
Others, in their aimless wanderings, find themselves 
back again in the n zone; they are Class 3. There 
are also a few electrons liberated by heat throughout 
the crystal, regardless of the type of impurity 
present. ‘Those in the n zone need not be separately 
considered, because all that cross the frontier can be 


1 Proc. I.R.E.. Nov. 1955, p. 1639. 
* Proc, 1.R.B., March 1958, p. 589. 
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included in Classes 1 or 3. Those in the p zone that 
cross over to n form Class 2. 


Note that this classification is the same whatever 
external e.m.f. may be applied, but of course the 
numbers of electrons in the three classes are greatly 
affected thereby. The external current is denoted by I. 
If I, stands for the reverse current due to Class 2 
(remember, electrons being negative move oppositely 
to the conventional direction of current) Class 1 
must add up to I+I,. Class 3, unable to make up 
its own mind, obviously adds nothing to the external 
current. 

The “ emission” of electrons in Classes 1 and 2 
from their zones, and their journeys to the opposite 
zones, are analogous to the crossing of electrons 
from cathode to anode in a thermionic diode—except 
for the absence of space charge, which is one respect 
at least in which semicunductor electronics is 
simpler than valves. (The electron charges are 
neutralized by the equal positive charges of their 
parent atoms.) So the shot-effect formula in its 
simpler form without space-charge smouthing (eq. 3) 
applies: 

oo 1d > & : ar (4) 
SS eee (5) 


where 7, and 7, are the r.m.s. noise currents due to 
all the electrons in Classes 1 and 2 respectively. 
These formulae are for current-squared, partly 
because they are simpler that way, and partly 
because random noise powers (proportional to 
current-squared or voltage-squared) can be added 
together simply, whereas currents and voltages can’t— 
if one wants a correct answer. 

The movements of Class 3 are random, due 
entirely to thermal agitation, and so their contribu- 
tion to noise is given‘ by an adaptation of eq. 2. 
That was in terms of voltage, but “ Ohm’s law” 
enables us to adapt it: 


where G is the appropriate conductance. The 


(Left): Fig. 2 A transistor 
consists of two diodes back- 
to-back, and here are shown 
the typical movements of 
(a) electrons and (b) holes. 


(a) 


(Below): Fig. 3 Given 
I, and Iz, what is the 
total, | ? 


I 
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question of what is appropriate here is a little tricky. 

It turns out that G is equal to G,—e(I+1,)/AT, 

aa G, is the conductance of the junction to a.c. 
) 


. eI + 72) 
3 = -— —_———— 
iy art (6, Fe) B...... © 

The total noise-current-squared (say 7”) is 1,2+-4,2+ 
i;* and substituting their values from (4), (5) and (6) 
we get 

i?=1,2+17,°+1,2=2e (I+I,) B+2eI,B+4kTG,B— 

4e(1+1,)B=4kTG,B—2eIB ......... » 
I, very conveniently disappears, leaving us with 
i” in terms of the external current I. 

This calculation may seem a bit dodgy in places, 
but it is confirmed by practical measurements, 
which is a comfort. 

So far our currents have been composed exclu- 
sively of electrons. In an actual junction diode each 
class of electrons has its counterpart in a class of 
holes moving in the opposite direction. The current I 
includes both, and I don’t think it would have 
occurred to me to doubt that the noise currents are 
in the same proportion therein as they are in the 
electron currents just calculated. But just to make 
sure, van der Ziel gives formal proofs that what 
holds for holes alone does also for electrons alone 
and for both combined. 

Skipping that, we pass on to transistor triodes. 
Unlike a triode valve, a transistor consists of a pair 
of diodes back to back. So i can be tackled as an 
extension of what we have just done. Fig. 2(a) 
shows how the electrons move in a p-n-p transistor. 
The first three classes correspond to those in Fig. 1, 
with the base as the n zone and the emitter as the p. 
One might expect the same three to be duplicated 
in the base-collector junction. But, unlike the base- 
emitter junction, under working conditions it is 
always biased in the “‘ reverse” direction, preventing 
electrons from flowing towards the collector. So 
Classes 1 and 3 are absent. 

Fig. 2(b) shows hole movement. The first four 
classes are the same as for electrons in reverse, but 
there is one extra class which is in fact the most 
important of all, comprising the holes that pass 
right through and on into the external circuit. 

If equation (1) is true for diodes in general it 
should be true of the two transistor diodes in par- 
ticular. Let us apply it first to the emitter diode, 
in which the current and conductance can be called 
I, and G, respectively to distinguish them, and 
of course i, is the corresponding noise current. 
Substituting these in (7) we get 

i,2=4kTG B—2cl,B ........ (8) 
The formula for the collector diode is the same 
except for c instead of e, but we can save ourselves 
the trouble of writing the first term, because we 
have already decided that the collector diode is 
reverse-biased and so its conductance is negligible. 
And because I, in this case flows from n to p instead 
of p to,n (which we have taken as the positive direc- 
tion without actually saying so) it is negative. So 
ee Pe yy ee (9) 

The noise current i, can be regarded as coming 
from a current generator in parallel with the input 
junction of a noise-free transistor, and 7, as coming 
in parallel with the output junction. But that is 
not quite all. 

In Fig. 3, I, and I, are currents from two a.c. 


WrreLess Wortp, January 1961 


| 
| 
} 


g 
tl 
oO 
0 
is 
fi 
Pp 
tl 
it 
t 
t 


a nm bb mee oo ae at ee Oo Se ee. 


MINIMUM 

NOISE 

FACTOR 

i 1 i 1 1 iL j 
10 100 ! 10 100 ' 10 100 
Gaia: ~ . ie “ =, 
fs ke/s Mc/s 
FREQUENCY 


Fig. 4 Typical noise/frequency characteristic for a 
transistor. 


generators working simultaneously. How much is 
the total current, I? The answer is that it depends 
on whether the two generators are synchronous 
or not. If not, then the rule we have been following 
is correct: I2=1,?+1,*. But if they have the same 
frequency, then t= (1, +1,)%. For example, if I, hap- 
pened to be equal to —I,, I would clearly be 0. But if 
they were unequal in frequency, or random, then 
it wouldn’t even be possible to say I, = —I,, because 
there couldn’t be a constant 180° phase difference 
between them. 

The second method of addition applies even when 
the currents have no definite frequency—as with 
noise currents—so long as they are synchronous. 
This is so with the straight-through current of 
Class 5, but as that is not the whole current the total 
result is somewhere between the two extremes. 
In technical language, the noise currents i, and i, 
are partially correlated. Note that the difference 
between i,?+i7,? and (i,+1,)? is 27,4,. We might 
think that even a ¢-~‘ially correlated current would 
therefore be larger than a totally uncorrelated one, 
but in this case the correlated parts of i, and i, have 
opposite signs, so the total noise is reduced by the 
correlation. Because i, is the main current, correla- 
tion is nearly complete, at least at low frequencies. 

To calculate the total noise, one has to fit the 
noise generators given by eqs. 8 and 9 into a tran- 
sistor equivalent circuit, and, since one is very much 
interested in how it depends on frequency, this 
equivalent circuit should include capacitors and any- 
thing else that may be necessary to simulate high- 
frequency effects in the transistor. The calculations 
then become no easy task. They have been per- 
formed—and, what’s more, checked with measure- 
ments on actual transistors—by J. M. Stewart.* 
The badness of noise is best expressed as noise 
factor or figure, which is a measure of the extent 
to which it affects weak signals and so limits effective 
amplification. Stewart used a common-base circuit 
for his analysis, but found that the noise factor was 
essentially the same for the other two configurations. 
He circumvented another complication—that the 
noise factor depends on the external impedances 
connected to the transistor—by assuming that they 
would be adjusted to give the lowest and therefore 
best noise factor. 

An interesting point is that the forking of emitter 
current into collector current and base current 
causes partition noise, analogous to that in multi- 
electrode valves; but because the base current is 
usually a very small fraction of emitter current the 
effect is relatively small. 


* Proc. I.E.E., Part B Supplement No. 17, May 1959, p. 1056. 
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A more serious thing is that there is also Johnson 
noise due to the resistances of the various parts. 
The most important is that due to what is usually 
denoted by r,,-—the resistance between the base 
terminal and the active part of the base. 

Such calculations reveal a frequency characteristic 
in which noise is flat or “ white ”* over a wide middle 
range, but slopes upward at each end somewhat 
as in Fig. 4. Why? 

At the low-frequency end the additional noise is 
more or less inversely proportional to frequency, 
so it is often called 1/f noise. Like the rather similar 
“ flicker’ noise in valves, it seems to lack a compre- 
hensive explanation, but for our purpose it may be 
sufficient to note that it has been traced to surface 
leakage and similar imperfections of manufacture. 
While at one time it seriously affected the a.f. band, 
it has been pushed progressively down towards the 
sub-audio frequencies. Even those strange types 
who work among such things as servo-mechanisms 
and bio-electricity, to whom 20 c/s is an ultra-high 
frequency, are helped by this, because the lower 
the frequency at which the 1/f noise starts the less 
there is of it at any given fre 

At the other end the rise is due ‘chiefly to the 
various effects that cause transistor performance in 
general to fall off. Even “ white”. noise sources, 
if inserted in networks that include capacitors, give 
a net output that varies with frequency, Correlation 
becomes less, for one thing. It must be remembered 
that noise factor is worsened by anything that 
reduces signals more than noise. Against this 
gloomy thought there is the information that over 
the valuable middle frequencies the noise factor for 
junction transistors can be lower even than that for 
valves. But don’t assume that this is necessarily 
so with the transistors you buy! 


Brit.1.R.E. Premiums 


THE first recipients of the newly established Associated- 
Rediffusion premuum of the British insutuuon of mawo 
Engineers are K. G. Freeman (Mullard) and D. C. 
Brothers (B.B.C.) who share the £50 prize. Their 
papers “A Gating Circuit for Single-gun Colour Tele- 
vision Tubes” (Freeman) and “The Testing and 
Operation of 4}-in Image Orthicon Tubes” (Brothers) 
were read at the Institution’s 1959 Convention. 

The Heinrich Hertz premium (20 gn.) goes to P. B. 
Helsdon (Marconi’s) for his Convention paper “ Tran- 
sistors in Video Equipment.” K. Burrows, of Imperial 
College, receives the new A. F. Bulgin premium a gn.) 
for his paper “ A Rocket Borne Magnetometer.” 

Four co-authors who are with the National Research 
Council of Canada receive the Brabazon award (15 gn.) 
for “ A Low-drain Distress Beacon for a Crash Position 
Indicator.” T. C. R. S. Fowler, of Bristol Aircraft, is 
awarded the Leslie McMichael premium (10 gn.) for “A 
Six-channel High-Frequency Telemetry System.” 

The new Charles Babbage award for an outstanding 
paper on electronic aspects of computers (15 gn.) is 
shared by Dr. T. B. Tomlinson (Southern Instruments) 
whose paper was “Switching Circuits Using Bi-direc- 
tional Non-linear Impsdances” and Dr. M. Prutton 
(I a for “ Ferro-clectrics and Computer Storage.” 

J. P. James’ paper “A Vidicon Camera for In- 
me. rial Colour Television ” has been awarded the 10 gn. 
Marconi award. He is with E.M.I. 

All three recipients of the graduateship examination 
prizes are from overseas—C. S. Sujan (India), O. Smikt 
(Israel) and W. W. Cridland (Canada). 
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Elements of Electronic Circuits 


21.—Differentiation and Integration 


By J. M. PETERS, 8.S8c. (Eng.), A.M.1.E.E., A.M.Brit.!.R.E. 


a sections in this series have illustrated 
how a simple series C-R combination can “ differen- 
tiate ” or “ integrate ” a rectangular input waveform 
with an accuracy depending on the relation between 
time constant employed and the length of the 
waveform. These circuits, with the aid of feedback 
amplifier, can be used to produce waveforms approxi- 
mately proportional to the derivative or the integral 
of the input waveform. If certain precautions are 
taken it is possible for high accuracies to be achieved. 

Most of the commonly-used methods are based on 

the fact that 
v= fi,dt or st = duv,/dt 
where v, is the voltage developed across the capacitor 
and 7, is the current taken by it. 

L-R differentiating networks may also be en- 
countered but the resistance of the inductor intro- 
duces errors. However, in some applications these 
errors can be tolerated. 

Figs. 1 (a) and (b) illustrate an improvement on the 
simple C-R circuit for differentiating and integrating 
respectively. It can be shown mathematically that if 
the gain of the amplifier without feedback (A) is 
constant; then the time constant of the differentiating 
circuit of Fig. 1(a) is effectively divided by (A+ 1). 
This is accomplished without the corresponding 
decrease in amplitude of the output (which would 
have occurred in the ordinary way with the simple 
C-R circuit). The gain of the amplifier compensates 
for this and an improvement in accuracy of waveforms 
due to the decreased time constant results. A similar 
treatment for the integrating circuit of Fig. 1 (b) 
leads to the result that the use of the feedback ampli- 
fier effectively multiplies the time constant by the 
factor (A+1), resulting again in a more accurate 
integrated waveform. 

To compensate for stray capacitances which in- 
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troduce time delays in the feedback loops of differen- 
tiators, and leakage resistance and dielectric absorp- 
tion in the integrating capacitor of integrators, it is 
usual to introduce compensating circuits. Fig. 2 
shows an integrating circuit of the Miller type (see 
description of the Miller 
time base in No. 14, June 
1960) followed by a com- 
pensating amplifier. The 
object of this amplifier is 
to provide a current which 
is always equal and 
opposite to the leakage 
current through the integ- 
rating capacitor and the 
variable resistor is set so | 
that balance of charge and ° 
discharge is achieved. One 
of the aims in both feed- 
back differenuating and integrating circuits is to keep 
the voltage variations at the first grid to a minimum. 
The closer one can get to this ideal the nearer will the 
output be to either the derivative or the integral of 
the input. A high loop gain is essential and several 
stages of amplification are often used to achieve this. 

Mention must be made of current, as opposed to 
voltage, feedback for differentiation or integration. 
Referring to Fig. 3, it will be seen that this circuit 
acts as a differentiator. 

Ux OC fig = i, 

and due to feedback vg = v;,. The anode current 
therefore varies as the derivative of the input voltage. 

Before leaving this section it should be noted that 
a number of mechanical and electro-mechanical 
devices are available for carrying out these operations, 
but their response time is much longer than that of 
the circuits considered here. 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Stereo Broadcasts 


I HAVE listened with interest and enjoyment to the 
B.B.C.’s series of experimental stereo broadcasts. 

Presumably the original intention of these tests was 
to assess the relative merits of stereo and mono repro- 
duction. This task has recently been made more difficult 
by the use of a TV sound a.m. transmitter for the right- 
hand channel. This inevitably produces a marked difler- 
ence in the signal-to-noise ratio of the two channels. 
Similar performance from each channel can only be 
provided by using two similar transmitters or, prefer- 
ably, one transmitter using a multiplex system. 

In the meantime the case for stereo has been amply 
demonstrated by the gramophone record industry. After 
a somewhat shaky start they are issuing and selling vast 
numbers of stereo discs to a public which is obviously 
no longer in any doubt. 

Now that the burden of proof has been lifted from 
the B.B.C., surely they could demonstrate a single- 
transmitter method of stereo broadcasting. The Mullard 
system (with its crosstalk 45dB down) seems to have 
much to recommend it, including the facility of radiat- 
ing two separate programmes from a single transmitter. 

Now seems the ideal ume to start regular stereo 
transmissions from a single transmitter in each B.B.C. 
region. If this is not possible surely we could have an 
initial pilot scheme operating from Wrotham only, as 
was done during the f{.m./a.m. controversy. 

Saffron Walden, . §. GOTCH. 

Essex, 


Television Standards 


MR. BANTHORPE (Oct. 1960 issue) advocates a 
change of field frequency from 50 c/s to 60 c/s for the 
purpose of reducing flicker. The price to be paid would 
include an increase of bandwidth and a loss of the 
mains-hold feature as already mentioned by Mr. Ban- 
thorpe. But American experience shows that telecine 
and telerecording process become more involved and 
give inferior performances under those conditions. Once 
a field frequency has been reached which is sufficiently 
high to enable rapid movements to be depicted satisfac- 
torily, then it would appear logical to achieve freedom 
from flicker by selection of afterglow time. 

Mr. Heffernan, in the same issue, claims that “a real 
advantage . . . is gained in getting one’s peak aerial 
power in the blacks and the all-important synchronizing 
pulses.” Has Mr. Heffernan forgotten that an un- 
modulated carrier contains no intelligence and that a 
voltage change from 0-3 produces just the same signal 
as a change from 7-10? 

Mr. Charles Rogers (Nov. 1960 issue) writes of the 
bandwidth needed for equal horizontal and vertical de- 
finition. Concentrating first on the word “ needed,” is 
this not putting the cart before the horse? A suitable 
number of lines is incidental to the bandwidth available. 
It is the bandwidth which is the raw material and which 
costs money, lines do not. There is no single correct 
relationship, and discussion* has shown that the 
country’s experts disagree strongly amongst themselves 
as to what is the best relationship, their opinions cover- 
ing wide ranges. 


(* See, for example, “Relation Between Picture Size, Viewing 
Distance and Picture Quality,” L. C. Jesty, Proct.£.£., Part B, 
No, 23, Vul. 105, Sept. 1958.) 


WirreELess WORLD, JANUARY 1961 


As for equal horizontal and vertical definitions, I 
suggest that there is no such condition. If there are 
I lines in a picture, then the number of different ver- 
tical heights which images may have is J. But images 
may be shown with an infinite variety of horizontal 
lengths. In the vertical plane an image may take up 
one of | positions. In the horizontal plane it may 
take up one of an infinite number of positions. 

Ii has been known for at least a decade that the 
conventional relauonship, usually expressed in cart- 
belore-horse fashion as 


Suns = APf,/2 


gives, when transposed, a number of lines which is 
too small. The Television Advisory Committee’s 
recommendation for increasing vertical definition to a 
greater extent than horizontal definition merely recog- 
nizes this fact. 

I believe that the logical approach to this problem 
is to determine the available bandwidth, and with a 
multi-standard camera channel, limited to this band- 
width, to select that number of lines which gives the 
most pleasing results. This, of course, has been done, 
but i is surprising how old ideas stick. This is prob- 
atly because the subject makes a neat (but very mis- 
leading) examination question. 

I believe thai the faliacy of the conventional equation 
can be demonstrated im the following manner :— 


T reason that if this equation were valid, then the 
definition of an image wou!d be governed by the sum 
total of the line lengths that lay within the boundaries 
of the image of an object, irrespecuve of whether they 
coincided with the major or the minor axis of an 
elongated umage. The above sketches are of the same 
object drawn in these two different ways. 

Sutton, Surrey, R, HITEHEAD. 


Transistorized Wein Bridge Oscillator 


THE use of the super-alpha pair as the input stage in 
the arucle in your August 1960 issue has already provoked 
considerable comment, but cne feature of the arrangement 
has been misrepresented by Mr. F. Butler and overlooked 
by subsequent correspondents. On page 388 he says that 
the super-alpha stage is an emitter follower directly 
coupled wo a Common-emitter stage, the collector of the 
emutter tollower being taken to the collector of the common 
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emitter stage and not the supply rail. He then says: 
“ The principal effect of this change is to place in series 
with the collector circuit of the first transistor the whole 
output voltage developed across the load resistance. 
This voltage is opposite in phase to the amplifier input 
voltage and constitutes a large series negative feedback 


signal. The effect of this [feedback] is to cause a further 
increase in the already high input resistance. . . 
Surely the effect of this feedback is to reduce the input 


COMMON 


a 


resistance, for, when the collector voltage of an emitter 
follower is reduced, an increase in the input current is 
required to maintain the emitter current constant. Thus 
the stage appears to have a resistor connected between 
base and emitter, the value using hybrid parameters, 
beiag (B + 1)/h’se. By using the super-alpha stage this 
resistor is connected between input and output of the 
pair and thus appears as if it were across the input k + 1 
times smaller, k being the stage voltage gain. At high 
frequencies the collector to base capacitance shunts the 
input still further, an effect which is k + 1 times greater 
with the super-alpha stage than with the conventional 
arrangement. 

Using the circuit shown a set of measurements was 
made with the same two transistors throughout. With 
Sw2 in position 1 the circuit is that of an emitter follower 
driving a common-emitter stage, in position 2 the su 
alpha stage results, and in position 3 the collector of V1 
is connected so that it closely follows the input voltage. 
The input impedance is measured by inserting R, in 
series with the input and observing the change in oe 
output voltage. 

At 100 c/s the change of Sw2 from position 3 to 
position 2 reduces the input impedance from 1.6 to 1.3MQ. 
This gives (B + 1)/h’s2 as 20MQ (very approx.) and hence 
if B = 30 (and experiments show that B is maintained at 
very low currents) 1/h’92 = 1MQ, which is much higher 
than the value at normal currents. 

At 3 kc/s changing from position 3 to position 1 reduces 
the input impedance from 1.4 to 0.8MQ. This gives the 
collector to base capacity of V1 as 54pF. 

At 3 kc/s changing from position 3 to position 2 reduces 
the input impedance from 1.4 to 0.17 megohms. This 
gives the collector to base capacity as 74pF, i.e. larger 
at the lower collector voltage, which seems reasonable 
though both values of the capacitance are smaller than 
the value at normal currents. 

A table setting out the input impedance of the three 
circuits at various frequencies is shown below 


+150V 


Frequency (ke/s) 0.1 1.0 3.0 10 30 Sw2 
Input Conventional circuit 1.6 1.4 08 0.19 0.05 1 
impedance { Si uper-alpha 1.3 0.6 0.17 0.045 0.02 2 
in megohms " 161614 0. 3 
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The technique of lifting the collector of an emitter 
follower is used in Application Report No. 6 of Texas 
Instruments. Here a d.c. amplifier is described with an 


ut impedance of 200MQ. 
et, Herts. J. C. A. TALBOT 


The author replies: — 

Mr. Talbot has drawn attention to what in some 
circumstances may be a fundamental defect of the super- 
alpha transistor pair. I accept his conclusion that the 
effect of feedback from the collector load is to reduce 
the input impedance of the first s and not to in- 
crease it as I stated. Nevertheless, from Mr. Talbot’s 
tabulated figures it is clear that at low frequencies the 
input impedances of the three circuit arrangements he 
describes are all of the same order of magnitude but 
that, partly because of collector-base capacitance, the 
input impedance of the super-alpha circuit falls off more 
rapidly with an increase in frequency than is the case 
with the other two circuits. It turns out, quite fortuit- 
ously, that this characteristic is acceptable in the present 
case because, on any given frequency range, the Wien 
bridge network has its lowest impedance at the highest 
frequency. Thus we have in effect an amplifier of vari- 
able input impedance driven from a source of variable 
output impedance and any mis-match is of little practical 
consequence. Naturally the effect of collector capaci- 
tance is much worse in the case of audio-frequency 
transistors than it is for h.f, or v.h.f. transistors in which 
this capacitance is very small. If outputs extending up 
to 100 or 200 kc/s are desired it would be advisable to 
use transistors with alpha cut-off frequencies in the 
range 30-100Mc/s. 

I have a copy of the excellent Texas Instruments 
Application Report referred to by Mr. Talbot, but it 
was issued after my paper was written. It is possible 
that their techniques for designing transistor circuits of 
very high input impedance might have applications in 
the R-C oscillator field but, if carried to extremes, these 
techniques become too elaborate to incorporate in a 
simple piece of apparatus, 

F. BUTLER. 


P.V.C. holders have been produced by Bush Radio to 
protect the miniature circuit diagrams which they now 
issue to dealers for the servicing of television and sound 
receivers. 
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MANUFACTURERS’ PRODUCTS 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


Automatic Circuit Tester 


THE American Lavoie Laboratories’ “ Robotester” can 
test to any one of four alternative tolerance limits the 
resistance and a.c. or d.c. voltage between any two of up 
to 250 test points at a rate of about 80 tests per minute. 


Lavoie Laboratories ‘‘Robo*ester’’ automatic circuit tester. 


The tolerance limit as well as the resistance or voltage 
to be tested are individually set for each test by means 
of a punched tape which is fed imo the Robotester. If 
a fault is found the machine automatically stops until 
switched on again, and at the same time the measure- 
ment accuracy can be checked. Alternatively, an addi- 
tional unit can be attached which automatically records 
the fault and then restarts the tester. It is claimed that 
with this instrument on production runs final test times 
can be shortened by about 80%. The Lavoie Labora- 
tories’ Robotester costs £2,850 and is distributed in this 
country by Metrix Instruments Lid., of 54 Victoria Road, 
Surbiton, Surrey. 


Versatile Multi-pin Connectors 


A NEW range of aluminium-cased, multi-pin con- 
nectors, the Mark 6, is now available from The Plessey 
Company. These connectors embody many singular 
features and | also accommodate a considerably 
greater number of contacts than other Plessey connec- 
tors of similar size. 

Mark 6 connectors are available in four sizes with 
a fixed and free unit in each; both units are obtainable 


The new versatile Mark 6 Plessey multi-pin connector. 
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with either plugs or sockets and are easily convertible 
to coupler units. A silicone-rubber moulding forms the 
insulator and fully shrouds individual contacts, cable 
joint and a portion of the cable dielectric. 

Insulation resistance between contacts and earth 
throughout is greater than 10°MQ at SO0V. 

The voltage rating is 1kV r.m.s., irrespective of con- 
tact class, at ground level, reducing to 350V at 70,000ft, 
or under equivalent conditions. Current ratings range 
from 5A to 12A and the connectors are satisfactory for 
— in ambient temperatures between —55°C and 
+ 155°C. 

Contacts are silver-plated brass and socket inserts are 
designed to give equal mating loads irrespective of the 
length of engagement. 

These new connectors can be used in four alternative 
positions by merely varying the position of the bayonet 
couplings. This feature prevents mis-coupling to wrong 
units and also prevents mis-mating. The connector is 
designed to meet the major performance requirements 
of British Military Specifications ELI987 and DEF5321, 
and American Military Specifications MIL-C-5015D 
and MIL-C-26500 (USAF). 

A special high quality connector with nickel-plated 
housings and gold-plated contacts is available to special 
order. Further details can be obtained from The 
Plessey Co., Lid., Ilford, Essex. 


Multi-channel Oscillograph 


THE new Savage and Parsons Type RG32-12/15 multi- 
channel oscillograph has a response of up to 1000c/s at 
a sensitivity of 7.5mA/cm. Eight alternative paper 
speeds from Sin/min to 150in/sec can be used, 
and a well-defined trace is obtainable at writing 
speeds of 12,000in/sec. Up to 200 feet of paper 
can be recorded at any one time and this can either be 
run continuously or alternatively automatically stopped 
after 2, 5, or 10 feet have been used. Identification of 
each channel every two feet irrespective of the paper 


Savage and Parsons Multi-Channel Oscillograph. 


speed is provided by a sequential interruption of each 
trace. The signals are obtained from mirror galvano- 
meters and the traces develoved spontaneously within 
a few seconds by using ultra-violet sensitive paper. The 
magnet block carries fifteen galvanometers but some of 
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these will usually be used as time markers or, connected 
to the mains, as a reference frequency. The cost of this 
oscillograph is in the region of £1,200, the exact value 
being obtainable on application. It is manufactured by 
Savage and Parsons Ltd., of Watford, Herts. 


Sub-miniature I.F. Transformers 


A TRULY sub-miniature wansformer, the “ Fidis,” 
which measures only #in in diameter and gin high, is 
being produced in France primanly for use in pocket- 


Orega “Fidis’’ sub-miniature i.f. transformer compared in 
size with a cigarette. 


sized transistor receivers, but it has, also, applications 
wherever space is strictly limited. The base soldering 
pins are positioned so that the transformer can be used 

in printed circuits. 

ome its diminutive size it is fully screened and the 
“Q” of the windings is claimed to be of the order of 
150. 

Further details can be obtained from the French 
oe Orega, 106, rue de la Jarry, Vincennes (Seine) 

France, a subsidiary of the Compagnie Générale de 
Télégraphie Sans Fil of Paris. 


Transistor DC/DC Converters 


RECENTLY introduced by Aveley Electric is a range 
of transistor converters supplying h.t.. voltages from 6V 
to 24V batteries. A special feature of the Avel con- 
verters as they are called, is the use of toro:dally-wound 
transformers on H.C.R. square-loop type magnetic cores, 
together with bifilar windings to ensure accurate balance 
and fast switching of the transistors with over-shoot 
voltages kept to a minimum. 

The converters, which are avai'able with ratings of 
5W to 120W, provide normally 309V d.c. output with 
intermediate tappings of 200V and 250V. Adequate 
protection is provided to prevent damag:ng the transis- 


ala 


Chassis of a typical Avel transistor DC/DC converter 
made by Aveley Eiectric. 
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tors by inadvertently reversing the polarity of the input 
or by otaer wrong connections. 

S.iown in the illustration is one of the basic units 
employed in the converters, the massive chassis block 
fozming a heat sink for tae transistors. This basic unit 
can be fitted in a variety of housings to meet users’ 
requirements. By duplicating and triplicating the basic 
units in a single hous:ng higher power, or voltage, 
outputs and/or multiple voltages are readily ladle. 

The basic units are very compact, the chassis, or heat 
sink, measuring only 34in x 2}in with height dependent 
on output rating. In a 45-Watt unit, for example, this 
is about 3in. 

Further details can be obtained from Aveley Electric 
Ltd., South Ockendon, Essex. 


Television Aerial Isolator 


TO the Egen range of components has now been added 
an aerial isolator, Type 364. It isolates the aerial on 
a.c./d.c. television receivers and is a single compact 
rugged unit which complies fully with the individual re- 
quirements of BS415. Insertion loss is very low and its 


Egen television aerial isolator. 


electrical specification ensures maximum performance at 
all frequencies envisaged for domestic receivers. 

It is completely co-axial with full screening of the 
inner conductor. The series inductance of the feed- 
through capacitor in the outer conductor is exceptionally 
low, which is a desirable feature. Feed-through capaci- 
tors in both conductors are each 470pF. They are 
tested to 3,000V d.c. 

Provision is made for direct mounting to the receiver 
chassis or to a separate bracket and the isolator can be 
supplied with any required length of coaxial cable for 
connection to the receiver input circuit. The external 
socket accepts a standard coaxial p'ug to R.E.C.M.F. 
specification. The makers are Egen Electric Ltd., Char- 
fleet Industrial Estate, Canvey Island, Essex, 


Transformer Kits 


THE introduction of a range of transformer kits com- 
prising a stack of Jammations, a bobbin and fixing clamps 
where appropriate, will come as welcome news to many 
concerned with the construction of a prototype iron- 
cored transformer, and these also include home 
constructors. 

Fi-teen sizes and three different lamination materials, 
Silcor, Radinmeta] and Mumetal respectively, are avail- 
able and prices for single kits range from 9s 3d to 
15s 6d in Silcor, 9s 3d to 63s 9d in Radiometal and 
9. 6d to 93s in Mumetal. Further details and prices 
for quantities are obtainable from The Belclere Com- 
pany Lid., 171 Cowley Road, Oxford. 


New Plastic Foil Capazcitors.—The following corrections 
should be made to the report on the Tropyfol capacitors 
on page 616 of the December issue. The largest capaci- 
tance in the 400V range is 0.47uF. The 125V type 
measuring 4.5 12mm is a 0.0luF capacitor while the 
13 x24mm capacitor of luF is a 125V type. 
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Radiotelephones by ATE—a vital service for isolated communities 


In situations 
like this... 


Ci 


TYPE 800 


ATE Radiotelephones are used by indus- 
trial, mining, agricultural, civil and military 
enterprises—and by research and survey 
teams—in 60 countries. 


This bungalow—located in the heart of one of 


Malaya’s largest rubber plantations—is the home 
of the estate superintendent. Isolated by 
many miles of dense jungle, he depends upon 
modern, reliable methods of communications for 
day-to-day administration, exchange of informa- 
tion and security. 


In situations like this, the new A.T.E. Type 800 
equipment, which has been extensively tested 
under arduous tropical conditions, can supply 
the vital link. Latest in the A.T.E. single-channel, 
V.H.F., Rural Radiotelephone range, the 
versatile Type 800 can be linked direct to the 
nearest telephone exchange to provide duplex 
speech with full signalling and dialling facilities. 
The most advanced of its kind, Type 800 has 
already proved itself in service to be absolutely 
reliable and efficient. 


Extended frequency coverage over 
V.H.F. and U.H.F. bands 


New compact cabinet-type con- 
struction with slide-in chassis for 
easy access and maintenance 


Plug-in test meter facilities 


High or low power versions to suit 
propagation conditions 


Will work into any type of telephone 
exchange with improved ‘outband’ 
tone signalling facilities. 


Modern om conforming to 
G.P.O. and D.O.T. specifications 


If you would like to know more about this new epenes equipment, or its ieee counterpart, the “Country Set”, 


write for full details to your local representative . 


=) AUTOMATIC TELEPHONE & ELECTRIC CO. 


. or send for bulletin REB.4101/1 to . 


LTD 


STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. Telephone: TEMple Bar 9262 


The specialist knowledge of ATE 13 at your disposa 
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From every point of view the Redifon R 145 


a upholds its world-wide reputation as the finest 
lf fj {/} 1 /j communications receiver that has ever been 


produced. Re-setting accuracy better than 1 kc. 


and many other important features are included in 
the outstanding specification of this superb 
receiver. We shall be glad to supply you with 

full details on request. \ 


COMMUNICATIONS RECEIVER 


REDIFON LIMITED Communications Sales Division, Broomhill Road, London S.W.18 
Telephone: WANdyke 7281 A Manufacturing Company in the Rediffusion Group 
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lron-Cored Coupling Transformers 


With Particular Reference to the Design of lron-Cored A.F. Components 


A TRANSFORMER is like the conjunction in 
English language—it correctly joins two or more 
individual circuits together; e.g., a microphone to 
the input of an amplifier, one stage of an amplifier 
to the next stage, an amplifier output to a speaker 
or transmission lines, etc. And for each particular 
application a transformer must usually be specific- 
ally designed. The range of such designs is there- 
fore very large. 

The block diagram in Fig. 1 shows the family 
tree, as it were, illustrating some of the many uses 
to which transformers may be put in electronic cir- 
cuitry. If the reader pauses to consider that a com- 
plete book could be written on the subject matter of 
any one application—say pulse transformers—it 
becomes evident that a single article in a journal 
could not possibly cover the complete subject of 
transformers. 

The purpose of this article is, therefore, most 
certainly not a comprehensive study of impedance 
matching transformers; neither is this article in- 
tended to be read by transformer designers. No, its 
purpose is to aid the engineer, whose mind is 
centred on the equipment he is designing and from 
which he does not wish to be deviated, to reach a 
starting point if he is obliged to get down to design- 
ing his own transformer. Alternatively, to assist the 
engineer to call up his requirements if he is fortu- 
nate enough to possess the facility of a transformer 
design department to supply his needs. For these 
reasons, the author intends to generalize in his 
statements to avoid entering into details, which 
would defeat the purpose of this article. 

Before leaving the reference to a transformer 
design department, it may be worth explaining the 
value of such a department to a firm employing a 
fair number of design and development engineers. 

It can be shown that the average transformer 
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design time for a transformer design department, 
over a period of time, is half to two thirds the aver- 
age time taken when individual design and develop- 
ment engineers design their own transformers. This 
is a money-saving consideration for readers in a 
managerial position in industry to ponder. 

The reason for this shorter design time, claimed 
by transformer design departments, is twofoid. 
First, although the transformer designer is no more 
skilled than the development engineer, and perhaps 
even less skilled, he has the advantage of constantly 
designing transformers and so learns the short cuts; 
whereas the development engineer is called upon 
only infrequently to design transformers. Secondly, 
one design frequently assists another design, and 
often a transformer is a modification of a previous 
design; a transformer design department has 
records of the work carried out but—in the case 
where separate designs are done by various 
> glean doesn’t know what George is 

joing. 

As the subject matter’ of this article is not in- 
tended to be “the management of industry,” let 
us press on with transformer design. 

A wansformer is basically a number of turns of 
conducting wire wound round a block of iron. If 
two such windings, consisting of any number of 
turns, are wound round any block of iron and an a.c. 
signal is applied to one winding some form of a.c. 
signal will appear across the second winding. What 
relation the output signal will bear to the input sig- 
nal, in this case, is anyone’s guess. And, perhaps, 
here we come very near to the heart of the subject. 

As was said earlier, a transformer correctly joins 
together two or more electric circuits. It may serve 
to connect a low-output impedance microphone to 
the high impedance grid circuit of a valve, or the 
high-output impedance of a valve to the low-input 


TRANSFORMERS 
IMPEDANCE 
MATCHING nm. 

pc/D.c. PULSE 
A.” TRANS. POWER 
Re LOW LEVEL INTERSTAGE 
TRANSISTOR VALVE TRANSISTOR VALVE 
CIRCUITS CIRCUITS MICROPHONE GENERAL PURPOSE CIRCUITS CIRCUITS 
SINGLE ENDED  PUSH-PULL = SINGLE ENDED = PUSH-PULL SINGLE ENDED PUSH-PULL SINGLE ENDED} PUSH~PULL 
(iewiTH 0c) = (No D.C.) (with 0.c.) (no 0.c.) (ie. wiTH DC.) (NO DC.) (WITH D.C.) (NO D.C.) 


Fig. |. Transformer family tree showing some of its numerous applications 
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impedance of a speaker. Whichever the case, if the 
transformer is ideally designed, each circuit will 
be correctly terminated and the respective circuits 
do not know that the transformer is there at all— 
like the broody hen and the china egg. However, 
the china egg is cold to sit upon, and the practical 
transformer is not ideal, having losses, phase shift, 
etc. 

How near to the ideal may the engineer expect to 
get? The problem is rather like a tug-of-war 
contest with perfection on one end of the rope 
and costs on the other. The road to perfection 
leads to higher grade transformer laminations, 
larger lamination sizes, and longer development 
time; factors which may be expressed in terms of 
£, s, and d. 

So a compromise must be made; and usually the 
engineer is obliged to specify the lowest standards 
that he can tolerate. The maximum insertion loss 
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Fig. 2. Two methods of sectionalizing windings 


and harmonic distortion, together with the mini- 
mum frequency response, that is acceptable to the 
engineer, must be specified. 

A transformer functions electrically the same 
whatever its application, and its design is a com- 
promise of a number of variables. For one appli- 
cation insertion loss is an important factor, for 
another it is of little importance; the same applies 
for winding d.c. resistance, leakage inductance, etc. 

Perhaps the easiest method of reaching a com- 
promise between perfection and costs is to examine 
the merits of the various lines of action that the 
engineer may take. The author will, therefore, try 
to take the reader briefly, in turn, through the prac- 
tical considerations required for the design of each 
transformer application illustrated in the family tree 
in Fig. 1. But, before passing on, it might serve 
well to discuss some of the various grades of trans- 
former irons available, the methods of winding, and 
three different ways of assembling the laminations. 


Winding Methods.—There are two main methods 
of winding transformers, (a) paper interleaved 
layer winding on a cheekless former and (6) layer 
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winding without interleaving paper on a former 
with end cheeks. 

In the author’s opinion, type (a) is more suitable 
for the larger variety of transformer, e.g., the out- 
put transformer of a high-quality 10-watt a.f. ampli- 
fier. The figures for overall space factor and the 
turns-per-inch-squared quoted in the Tables 1 and 
2 of the article “ Power Transformer Design,” pub- 
lished in the June (1960) issue of WrrELEsS WORLD, 
will hold good for this application. Type (b) should 
be employed in the smaller variety of transformer 
for the reason that, when interleaving paper is em- 
ployed, the thickness of the paper becomes compar- 
able with the diameter of the winding wire used. 
For this smaller variety, an overall space factor of 
30 to A hot which includes the former, should be 
assumed. 


Flux Gradient.—The flux density across the win- 
dow area of the laminations is not constant due 
to the increasing length of the iron path; if the 
lines of flux are compared with the rings of water 
ripple surrounding a stone thrown into a pond, this 
idea becomes more evident. This flux gradient 
increases the leakage inductance. To reduce the 
leakage inductance the primary winding may be 
split into two or more sections and sandwiched 
between the secondary windings. The result of 
so dividing the primary winding into sections un- 
fortunately increases the capacitance between 
windings. This capacitance may in turn be re- 
duced by separating the primary and secondary 
windings by several layers of interleaving paper. 
Further sectionalizing and reversing the direction 
of the windings, but connecting the windings in 
the same magnetic sense, results in improved char- 
acteristics; Fig. 2 illustrates two possible methods. 

A compromise must be arrived at to obtain the 
required results. For the above considerations, the 
number of turns on the primary winding should 
tend towards a minimum, which suggests in order 
to maintain the required primary inductance, that 
a core material with as high a permeability as 
possible—consistent with costs—should be em- 
ployed. The latter applies particularly to low level 
transformers. 


Grades of Iron.—Commencing from the lowest, 
in permeability and cost, the following list of core 
materials will give an approximate guide to the 
respective applications: 


(i) Silcor 25; 0.014in and 0.020in thickness—1% 
silicon content. 


(ti) Silcor 107; 0.014in and 0.020in thickness—33% 
silicon content. 
(itt) 


“C” Cores; 0.002in to 0.013in thickness—cold 
rolled grain-oriented silicon steel—may be 
— at 30% higher flux densities than (7) or 
ii). 

These first three grades are suitable for use in 
output transformers employed with higher-power, 
good-quality a.f. amplifiers. For this application, it 
is better to have a large core of cheaper material 
than a smaller core of the higher, more expensive, 
grade material such as Radiometal or Mumetal. 

“C” cores are particularly adaptable to such uses 
due to their shorter mean magnetic-path length 
and higher permeability, and may be conveniently 
worked at 5X10* gauss. This material saturates at 
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Fig. 3. Methods of assembling core laminations. 


a higher value of d.c. component, which is worth 
bearing in mind when designing transformers carry- 
ing d.c. The range of sizes obtainable extends down 
to small sizes suitable for interstage transformers 
with a d.c. component. 


(iv) Radiometal lies between silicon steel and Mu- 
metal, and may be worked at flux densities 
twice that for Mumetal, but does not have as 
high a permeability as the latter material. 


(v) Mumetal. The use of this material, with its 
high permeability, makes possible the design 
of miniature transformers for transistor cir- 
cuits and transformers of smaller size with 
high primary inductance and low leakage in- 
ductance. The material saturates at low values 
of d.c. and is, therefore, not suitable for applica- 
tions where a d.c. current is present. How- 
ever, where the d.c. is of low value, and the 
primary inductance is not high, this material 
may be used, ie., transistor af. interstage 
transformers. 


Average Permeability: 
Silicon Steel—350 
Radiometal—1,600 
Mumetal—15,000 

Turns Reduction for a Given Inductance: 


Radiometal 
—=2, 
Silicon Steel wee 
Mumetal 
jit” ** 
Mumetal 
iia’ ashe 


Methods of Assembling Laminations.—Fig 3 illus- 
trates the three main methods of assembling the 
laminations to produce various degrees of effective 
air gap in the iron core. 


Low-Level Transformers.—A low-level transformer 
is one which is used to couple two circuits where 
the power available from the primary circuit is 
of a small order, i.e., milliwatts. Such applica- 
tions might be a microphone transformer, a trans- 
former connecting a 600-ohm signal generator to a 
20-ohm load, a moving-coil meter transformer to 
extend the current measuring range, etc. 

The first consideration might be a low insertion 
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loss, which calls for a low-loss, high-permeability 
type of lamination—Mumetal or Radiometal—the 
author’s choice would be Mumetal. The second 
consideration is frequency response; the third con- 
sideration, closely related to frequency response, is 
second harmonic distortion. 


Low Frequencies.—The distortion in a transformer 
at the lowest frequency is dependent upon the maxi- 
mum operating flux density, and falls off sharply 
with frequency increase, 

The frequency response at the lowest frequency 
is dependent upon the value of shunt inductance 
of the primary winding. Fig. 4 illustrates how this 
fall off at the lower frequencies arises, and the table 
gives practical values. 


High Frequencies.—At high frequencies the leak- 
age inductance and the capacitance of the windings 
increases the frequency fall-off. A well-designed 
low-level transformer may have a frequency response 
of from 20c/s to 100kc/s. The design problems of 
such a transformer might be listed as follows: 
(a) High primary inductance. 
(b) Low leakage inductance, 
(c) Low flux density—order of 600 gauss. 
(d) Low winding capacitance. 
(e) Low dc. resistance—dependent upon applica- 
tion. 

Factors (a) and (b) plus (d) work in opposition 

because by increasing the number of turns, to in- 


Pa 
Fig. 4. Equivalent $ Xr 
transformer primary s 
circuit. r 


f = SOURCE IMPEDANCE 


REFLECTED FROM 
Z = GENERATOR LOAD( cecoNDARY WINDING 


X_ =REACTANCE OF PRIMARY WINDING 


crease the primary inductance, the leakage induct- 
ance increases proportionately (i.e. leakage 
inductance and primary inductance are both a func- 
tion of the square of the number of turns). The 
capacitance of the windings also increases. 

Increasing the stack size increases the primary 
inductance but does not reduce the leakage induct- 
ance to the extent that might at first be expected, 
due to the increased mean turn length of the 
windings. 

The answer lies in using core materials of high 

Table 


| At flux density = 600 gauss 


X, equal to | Total % harmonic 
distortion fall-off 
| 6R 0-3 | 
| aC 0-4 
| 2a Ci 0-7 | 14B 
| R | 1-7 | 3dB 
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permeability—hence a very good reason for using 
Mumetal. Radiometal fol follows some little way 
behind—if the purse strings are tied. 

The tighter the specification, the greater the time 
taken to produce the completed design. The 
designer is fortunate indeed if he produces the 
finished transformer at the first attempt. The pro- 
cedure is more likely to result in a first-off version 
to be tested and the shortcomings noted. This is 
where the transformer design department again has 
the advantage—the second-off and final design, in 
“ case, will be the modification to a previous near 

esign. 


a Start.—The required primary induct- 
ance 3, first be calculated from »L=R, 2R, 4R 
or 6R according to the permissible distortion at the 
lowest frequency to be reproduced (see table). 

The next step is the choice of lamination size, 
which, unless a direct selection can be made based 
on previous experience, must satisfy the two follow- 
ing equations:— 

Lx10° 
2. 
o 3.2XAXp 
Ex10° 


@) B=236 INA 


Where: 
=Initial permeability. 
ha Henries. 
A=Cross-sectional area of the core in sq in. 
1 =Mean magnetic path length in in. 
N=Number of turns. 
f =Frequency (lowest). 
B=Flux density (order of 600 gauss). 
E=Applied maximum voltage when the trans- 
former is in circuit. 


Having selected a suitable lamination size, the 
number of primary turns required should be 
evaluated from equation (i) and then a check made 
using equation (ii) to ascertain that the flux density 
is not in excess of 600 gauss. 

The secondary turns are then evaluated from :— 

Turns ratio= v Z,/Z, 
where Z, and Z, are the input and output circuit 
impedances. 

When a sample transformer has been wound it 
should be tested for frequency response. This may 
be done with the aid of a signal generator and a 
valve voltmeter. The transformer should be cor- 
rectly terminated in a resistive load and the voltage 
appearing across the primary winding at A (see 
Fig. 5) should be adjusted, with the aid of the valve 
voltmeter, to be that which will appear across the 
winding when the transformer is connected in cir- 
cuit. Fig. 5 illustrates the circuit required for test- 


600 
SIGNAL GENERATOR Ison 


TRANSFORMER 
UNDER TEST 


Fig. 5. Arrangement of circuit for testing a transformer 
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MOVING COIL MICROPHONE 
Z=20-50N 
500-700p2V OUTPUT 


oe — 


RIBBON MICROPHONE 
Z=20-100mN. 
V=200-500.V OUTPUT 


6-10ft.LEAD 


RIBBON MICROPHONE 
Z=20m 


Fig. 6. Matching microphone to input of amplifier 


ing such a transformer with a turns ratio of 2 to 1. 
The valve voltmeter is then connected across the 
secondary B and the voltage noted. This procedure 
is repeated in steps throughout the frequency range 
for which the transformer is designed. A frequency 
response graph is then plotted and the insertion 
loss evaluated. 

Frequency fall-off at the low-frequency end calls 
for an increase in primary inductance; frequency 
fall-off at the high frequency end is due to either 
leakage inductance or winding capacitance. The 
latter factors may be. identified by connecting a 
small capacitor across the secondary winding and if 
the fall-off in frequency response does not increase 
at this end the trouble is leakage inductance—if it 
does fall off more sharply, then tne trouble is capaci- 
tance. The alterations necessary to improve these 
short-comings have already been discussed earlier 
in “ Flux Gradient.” 


Microphone Transformers.—The low-impedance 
ribbon and moving-coil type microphones require a 
matching transformer to connect the low-impedance 
of the microphone to the high-impedance grid circuit 
of the first amplifier valve. 

Fig. 6 illustrates these two types of microphone 
matching. The transformer windings are wound 
for Radiometal or Mumetal laminations. 

To reduce hum pick-up when the transformer is 
mounted in the amplifier, narrow “U” laminations 
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are used, the induced hum voltage cancelling out 
in the coils wound equally on either limb. The 
secondary winding is usually wound with fine wire— 
order of 50 s.w.g.—the high d.c. resistance being un- 
important in this application. The windings of the 
secondary may conveniently be six separate bob- 
bins, three on either limb of the “U” laminations; 
the primary consisting of thin copper strip. 

Fig. 7 shows a suitable transformer of turns ratio 
1 to 1,000; the secondary is made up of six bobbins 
each of 1,000 turns and the primary consists of 6 
turns of thin copper strip. 

Fig. 7(b) shows the of the 
the resulting magnetic polarity due to the +o 
current at any instant. It will be seen that, although 
the two sets of coils are connected to be additive 
in inductance, the coils on each limb produce mag- 
netic fields that are in opposite directions in plan 
view. Hence a magnetic field, caused by hum, would 
produce a hum voltage equal and opposite in polar- 
ity in the windings on either limb. The narrow “U ” 
laminations are used to ensure that both sets of coils 
are in a field of equal hum flux, which might not be 
so if the limbs were spaced well apart. 


Output Transformers.—This type of transformer 
covers a very wide range and could not be dealt with 
fully in an article of this nature. They do, however, 
fall into two main groups, those for push-pull opera- 
tion and those for single-ended operation. The 
former have no d.c. component in their windings 
whereas the latter may have. 

For medium power a.f. amplifiers, ordinary silicon 
irons function quite well. For higher power af. 
amplifiers, in the order of 20 to 30 watts, it is an 
advantage to use “C” core laminations. 

A good rule-of-thumb guide to lamination size is 
the weight of the core in lb should be 0.17 times the 
output watts of the amplifier and the volume in 
cubic inches should be 0.7 times the output watts 
of the amplifier. For good fidelity these figures 
should be doubled. 

The maximum flux density of operation should 
not exceed 5 kilogauss for a reasonable distortion 
factor. The calculations for primary inductance are 
the same as under “ Low-Level Transformers.” 

When the primary windings carry a d.c. com- 
ponent it may be necessary to increase the effective 
air gap in the core by block or butt method of 
assembling the laminations. 

The frequency response of output transformers is 
a similar consideration to the factors effecting inter- 
stage transformers. 

The permeability of the core will vary with applied 
signal level—thus the frequency response will norm- 
ally extend lower as the signal level is increased. 

When a transformer is connected to a source of 
zero impedance there is no voltage drop incurred 
by the magnetizing current. As in the practical case 
there is source impedance, a voltage drop will occur 
due to the magnetizing current; since the magnetiz- 
ing flux is not by any means a sine-wave for an input 
sine-wave current, due to the B/H curve, distortion 
resulting from the out-of-phase magnetizing current 
occurs. 

The ratio of ~L/R (where R is the resultant of 
anode and load resistances in parallel) should be 
kept as low as possible consistent with other re- 
quirements. The d.c. resistance of the primary, ond 
of the reflected secondary, windings may be re 
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garded as part of the source impedance for this 
purpose. Further to this consideration, the maxi- 
mum flux density should be restricted to the straight 
part of the B/H curve. Fig. 8 illustrates these 
principles. 


Interstage Transformers for Class A and Class B 
Working.—The amplification of the stage at mid- 
frequency is very nearly equal to the product of the 
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Fig. 8. Output transformer equivalent circuit; (a) no 
source impedance V = E; (b) with source impedance 
and resistance of windings. Magnetizing current a 
function of frequency and load current 


amplification factor of the valve and the turns ratio 
of the transformer. 

The gain falls off at low frequencies due to the 
decrease in the reactance of the transformer primary 
winding. At frequencies at which »L.=R the response 
will fall off 3dB; at frequencies oL=2R the response 
will fall off 1dB. 

The leakage inductance and shunt capacitance of 
the transformer, in conjunction with the anode and 
the winding resistances, form a low-Q resonant cir- 
cuit. The gain will fall off sharply above this 
resonant frequency. This resonant frequency may 
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be varied by altering the value of the leakage in- 
ductance or the winding capacitance. 


Transistor Output and Interstage Transformers.— 
These transformers may be wound on very small 
Mumetal laminations. Because the impedances 
associated with transistors are small compared with 
those for valves, primary inductances are of a low 
order—e.g. 250 to 500 millihenries. 


Pulse Transformers.—It is not intended to more 
than mention this type of transformer in passing 
except to say that, due to the wave shape of the 
pulses the transformer is required to pass, the har- 
monic content may reach high frequencies. Trouble 
is frequently experienced when the leakage induc- 
tance resonates with the winding capacitance pro- 
ducing unwanted spikes. 

To minimize this effect, a copper screen may be 
placed between the primary and the secondary wind- 
ings and the screen connected to an earthy point in 
the circuit. This screen consists of one turn of 
0.002-in copper foil interleaved with paper to pre- 
vent a short-circuited turn. 


D.C./D.C. Transistorized Converters.—Toroidal 
cores are usually found most efficient for these types 
of circuits, particularly when the VA output is of a 
small order. However, transformers utilizing 
medium grade silicon-iron laminations can be de- 
signed for this application which are fully satisfac- 
tory for VA ratings in excess of 6VA, working at 
frequencies up to 1,000c/s. 

Ferrite materials are also employed for circuits 
operating at several kc/s where, due to the low value 
of smoothing components at this frequency, the 
overall size of the complete apparatus may be kept 
small. 

The nature of the converter circuit requires that 
saturation of the core is reached twice in each cycle 
of operation. The use of silicon-iron laminations 
therefore restricts the frequency of operation. The 
iron losses in the core are the chief losses in this 
type of circuit—hence a minimum VA rating for a 
high efficiency working is fixed by the relation 


SHORT-WAVE CONDITIONS 


between total losses and the output VA. Since this 
type of equipment is mostly used working from 
storage batteries, efficiencies are important, 
Although the subject matter in this article is, of 
necessity, very briefly dealt with it is hoped that it 
will serve some use to the engineer, even if only as 
a pointer to select a starting point from which he 
may approach his objective, and to the management 
in the electronic industry in illustrating the advan- 
tages of setting aside a department, however small, 
for the specific purpose of designing transformers. 


HI-FI P.A. 


READERS who visited the National Radio Show and 
were impressed with the quality of reproduction on the 

B.C. Gramstand may be interested in the following 
brief details of the installation:— 

The requirements were for y re public address 
coverage over a large area to feed a standing audience 
of up to 1,500 at one time. Anything less than high 
quality would not have served the purpose because the 
main output from this exhibit was commercial records 
which nowadays employ such “gimmicks” as close- 
balance, pre-emphasis, accentuated reverberation and 
frequency correction which would be lost on the normal 
type of public address system. 

Six high-quality monitoring loudspeakers of a type 
normally used in control rooms and control cubicles 
and known as the LSU/10 were sited at strategic points 
round the audience area. The loudspeakers, mounted 
on plinths so that the sound output was not baffled by 
people standing in front of them, were built into the 
auditorium walls and in pillar casings. 

Basically, the construction of an LSU/10 loudspeaker 
consists of an acoustic cabinet with a vented enclosure 
containing a large unit with a 15-in cone carrying a 3-in 
speech coil. The middle and high-frequency unit is 
mounted concentrically with the large unit and has a 
light domed aluminium diaphragm, 1?-in diameter, 
attached to a speech coil of the same diameter. There 
is an additional tweeter unit separate from the main 
loudspeaker units to extend further the top frequency 
response. The 10-watt amplifier feeding the speaker 
units is also contained in the cabinet. 


Prediction for January 
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THE full-line curves indicate the highest frequencies 
likely to be usable at any time of the day or night for 
reliable communications over four long-distance paths 
from this country during January. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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@esceseeee FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
’ FOR 25% OF THE TOTAL TIME 


—<-=— —— PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY 


ON ALL UNDISTURBED DAYS 
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quality equipment 


Will deliver 120 watts continuous signal and over 200 watts peak 
Audio. It is completely stable with any type of load and may be 
used to drive motors or other devices to over 120 watts at fre- 
quencies from 20,000 down to 30 cps in standard form or other 
frequencies to order. The distortion is less than 0.2% and the 
noise level —95 dB. A floating series parallel output is provided 
for 100-120 V. or 200-250 V. and this cool running amplifier occupies 
12 inches of standard rack space by II inches deep. Weight 60Ib. 


30/50 WATT AMPLIFIER 


Gives 30 watts continuous signal and 50 watts peak Audio. With 
voice coil feedback dis- 
tortion is under 0.1% 
and when arranged for 
tertiary feedback and 
100 volt line it is under 
0.15%. The hum and 
noise is better than 
—85 dB referred to 
30 watt. 

It is available in our 
standard steel case with 
Baxendale tone controls , 

and up to 4 mixed inputs, which may be balanced line 30-ohm 
microphones or equalised P.U.s to choice. 


The 12-way electronic mixer has facilities for mixing 
12 balanced line microphones. Each of the 12 lines 
has its own potted mumetal shielded microphone 
transformer and input valve, each control is 
hermetically sealed. Muting switches are normally 
fitted on each channel and the unit is fed from its 
own mumetal shielded mains transformer and 
metal rectifier. 


Also 3-way mixers and Peak Programme Meters. 
4-way mixers and 2 x 5-way stereo mixers with 
outputs for echo chambers, etc. Details on 
request. 
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120/200 WATT AMPLIFIER 


ELECTRONIC MIXER/AMPLIFIER 


This high fidelity 10/15 watt Ultra Linear Amplifier 
has a built-in mixer and Baxendale tone controls. 
The standard model has 4 inputs, two for balanced 
30 ohm microphones, one for pick-up C.C.I.R. 
compensated and one for tape or radio input. 
Alternative or additional inputs are available to 
special order. A feed direct out from the mixer is 
standard and output impedances of 4-8-16 ohms or 
100 volt line are to choice. All inputs and outputs 
are at the rear and it has been designed for cool 
continuous operation either on 19 x 7in. rack panel 
form or in standard ventilated steel case. 


Size 18 x 74 x Yin. deep. 
Price of standard model £49. 


12-WAY ELECTRONIC MIXER 


Full details and prices of the above on request 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 


Telegrams : “ Vortexion, Wimble, London.” 
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For superior and reliable ferrite cores use FERRAMIC by Plessey | 


Plessey Ferramic components are already accepted for their reliability 
and are produced by advanced techniques with rigid quality control. 

As leading producers of ferrite components Plessey offer wide ranges of 
pot cores and slugs, aerial rods and TV cores—together with any help 
you may need on applications. A series of data sheets covering the range 


of products is freely available on request. 


Components Group 
CHEMICAL AND 


OVERSEAS SALES ORGANISATION: PLESSEY INTERNATIONAL LIMITED - 


* FERRAMIC is a registered trade mark 


METALLURGICAL DIVISION 


THE PLESSEY COMPANY LIMITED 
Wood Burcote Way - Towcester - Northants 


Telephone : Towcester 312/6 
ILFORD - ESSEX - TELEPHONE: ILFORD 3040 
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TECHNICAL 


NOTEBOOK 


Adjustable Waveguide Termination 
recently developed at the U.S. 
National Bureau of Standards has 
two moving parts: a short-circuiting 
plunger and a resistive vane. The 
double-exposure illustration shows 
the plunger and vane positioned 
inside a rectangular waveguide. 


Independent mechanical controls are 
provided for rotating the vane, longi- 
tudinally sliding the vane relative to 


the short circuit, and sliding the 
entire termination "assembly along the 
waveguide. In operation, the resis- 
tive vane reflects some energy back 
towards the signal source. The re- 
maining energy is either partially 
absorbed by the vane or reflected by 
the short circuit back towards the 
signal source, The relative phase of 
the reflections from the vane and 
short circuit can be aitered by vary- 
ing the distance between them. The 
amount of energy reflected by the 
short circuit depends upon the 
amount left unabsorbed by the vane, 
and this can be varied by rotating the 
vane, 


New Transistor Manufacturing 
Technique developed by Bell Tele- 
phone Laboratories reduces switching 
times and collecter resistances of 
diffused-base transistors by factors of 
more than ten. Diffused-base trans- 
istors require a collector region of 
relatively high resistivity in order to 
attain a low capacitance and high 
voltage breakdown, A lightly-doped 
collector region is thus used, and 
ideally this should only be about 0.1 
mil thick. However, if the collector 
wafer were made as thin as this, it 
would be extremely difficult, if not 
impossible, to handle mechanically. 
Thus a collector thickness about 
thirty times greater is normally used, 
although increasing the collector 
thickness increases both its resistance 
and also, through carrier-storage 
effects, the transistor switching time. 
Thinner collector regions can, how- 
ever, be made and utilized by grow- 
ing them on a low-resistivity heavily- 
doped mechanically supporting 
wafer. When the thin collector film 
is a direct extension of a single- 
crystal supporting wafer it is said to 
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be “ epitaxial”. Diffused-base trans- 
istors have been made at Bell Tele- 
phone Laboratories on epitaxial 
layers of both germanium and silicon 
and have shown the improvements 
to be expected from a thinner col- 
lector region. For exam —, the 
switching time in a typ circuit 


was reduced from 200 to 20 muysec 
and the collector series resistance 
was decreased by a factor of more 
than ten. 


Digital Voltmeter using a strobo- 
scopic technique is being imported 
into this country from America by 
Scientific Furnishings Ltd. of Poyn- 
ton, Cheshire, In this voltmeter the 
250 indicating numbers are registered 
on a drum which is rigidly coupled 
to the spindle of a potentiometer. 
This potentiometer has a standard 
voltage developed across it and its 
spindle is rotated at 1500 r.p.m. so 
that its wiper generates a sawtooth 
voltage. This sawtooth voltage is 


continually compared electronically 
with the unknown voltage so as to 
fire a a lamp whenever 
the sawtooth unknown voltages 
are equal. For a fixed input vol < 
the stroboscopic lamp will thus 

fired at correspo points on che 
ramp of the sawtooth waveform, so 


that the same number on the drum 
will be illuminated by each flash of 
the lamp. A slowly-varying input 
voltage will be indicated by a slowly 
varying number, and interpolation 
between two partially-visible num- 
bers will give a measure of a voltage 
between these two numbers. Alter- 
natively, only the nearest number to 
the actual ee can be indicated. 
This is done by making use of an 
additional set of pulses produced as 
the numbers pass a phototransistor. 


JANUARY 


MEETINGS 


Tickets are required for some meetings; readers are advised, Soden, 
communicate with the secretary of the society concerne 


LONDON 

4th. _ Brit.I.R.E.—“ Automatic _tech- 
niques in civil air line communications 
systems” by W. E. Brunt at 6.30 at 
the London School of Hygiene, Keppel 
Street, W.C.1. 

5th. Institution of Mechanical Engi- 
neers.—Discussion on “The reliability 
of mechanical engineering parts of data 
processing systems” at 10.30 at the 
Institution, 1 Birdcage Walk, S.W.1. 

Sth. 1I.B.B.—Hunter Memorial Lec- 
ture on F The application of electronics 
3 the electricity supply industry” by 

J._S. Forrest at 5.30 at Savoy 

Puce: W. + ae 

Sth, LE.E.—* wy 
thermionics” by Dr. H. 
5.30 at Savoy Place, Wen. 

10th. I.E.E.—*‘ Precision measure- 
ment” by G. H. Rayner and A. Felton, 
with eo 7.t% papers, at 5.30 at Savoy 


Place, 
— “ Multi-layer 


research in 
Metson at 


llth, _ Brit.LR.E. 
switching devices” by Dr. G. F. Taylor 


at 7.15 at the London School of 
Hygiene, Keppel Sue, W.C.1. 

12th. Radar and Electronics Asso- 
ciation.—“ amme circuits on tele- 
phone plant” by G. Stannard at 7.30 
at the Royal Society of Arts, John 
Adam Street, W.C.2 

13th. Television Society. —‘A wide 
range _——. —— by E. R. 


Rout and R. at 70 at the 
Cinematoeraph putt itors’ Association, 
164 Shaftes' Avenue, W.C.2. 

19th. Brit.I.R.E. — Symposium on 


“ Alpha numeric displavs” at 6.30 at 
the London School of hygiene, Keppel 
Street, W.C.1 

20th. Institute of Navigation.— 
“Presentation of height information in 
aircraft” Stratton and K. R. 
Honick at 5.15 at the Royal Geograph- 
icai Society, 1 Kensington Gore, S.W.7. 

20th. B.S.R.A.—‘‘ Modern electro- 
static microphones” by F. W. O. Bauch 
at 7.15 at the —y 7 ed of Arts, 
John Adam Street, W.C.2. 
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| louse, 14 Rochester Row, 
23rd. Institute of Physics and Phy- 
sical Society.—‘“ Some new applications 
of radar” by Dr. E. Eastwood at 6.0 
at 47 Belen Square, S.W.1. 
24th, E.E, Discussion on 
* Ro control ” opened by Dr. 
E. H. Frost-Smith at 5,30 at Savoy 
Place, W.C.2. 
1.E.E.—* Generation and am- 
plification in the millimetre wave field” 


by W. E. Willshaw at 5.30 at Savoy 
Place, W.C.2. 
25th. _Brit.I.R.E—*“ Noise _correla- 


tion measurements” by K. R. McLach- 
lan at 6.30 at the London School of 
a aaee, Street, W.C.1 

26th. evision Society. —Fleming 
Memorial Lecture on “ Behind the eye” 
by Prof. D. M. MacKay at 7.0 at the 
so Institution, Albemarle Street, 


BIRMINGHAM 

2nd. LEE. —Discussion on “ Broad- 
ening university courses ” opened by Dr. 
H. E. M. Barlow at 6.30 at the James 
Watt Memorial Institute. 

13th. Society of Instrument Techno- 
logy.—“ Controls associated with flying” 
by Capt. A. M. A. Majendie at 7.0 in 
the Lecture Theatre, Byng Kendrick 
Suite, Gosta Green College of Techno- 
logy, Aston Street. 

18th. Television Society.—‘ Video 
recording” by J. ee at 7.0 at the 
New Physics Lecture Theatre, the 


University. 

23rd. LE.E. — “Applications of 
microwaves” by Prof. A. L. Cullen at 
6.0 at the James Watt Memorial Insti- 


tute. 


BRISTOL 

20th. Institute of Physics and Phy- 
sical Society.—“ The physicist and the 
technologist in industry” by G. W. War- 
ren at 7.0 at the College of Science and 
Technology. 


CARD 

llth. _Brit.I.R.E—“ The 
ment of ionizing radiation” by R. G. 
Wood at 6.30 at the Welsh College of 
Advanced Technology. 


CHESTER 

26th. Society of Instrument Techno- 
logy.—*“ Satellite instrumentation” by 
Dr. R. C. Jennison at 7.0 in the Lec- 
ture Theatre, Associated Ethyl Co., Oil 
Sites Road, Ellesmere Port. 


measure- 


EDINBURGH 
11th. Brit.LR.E—*A survey of 
microwave valves” by C. R. Russell at 


7.0 at the Department of Natural Phi- 
gl the University, Drummond 


th. LE.E. — “Applications of 
microwaves” by Prof. A. L. Cullen at 
7.0 at the Carlton _ North Bridge. 


24th. LE.E—‘ The changing face 
of electronics ” b . J. Farvis at 7.0 
at the Carlton A North Bridge. 
EVES 

16th. LE.E—* Magnetic recording 


of TV programmes” by H. E. Farrow 
at 7.30 at the B.B.C. Training School, 
Wood Norton. 


FARNBOROUGH 

17th. LE.E.—“ Modern ferromag- 
netic materials” by Dr. F. Brailsford 
at 6.15 at the Technical College. 
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24th. Brit.I.R.E.—“ ~~ and 
pa amplifiers ” y D W. A. 
ambling at 7.0 at e Technical 
College. 
FAWLEY 


6th. Society of Instrument Techno- 
logy.—“ Electronics and instrumenta- 
tion in the glass ee by J. R. 
Beattie at 5.30 at the Administration 
Building, Esso Refinery. 


GLASGOW 

12th. Brit. .R.E—“*A survey of 
microwave valves” by C. R. Russell 
at 7.0 at the Institution of Engineers 
and ss 39 Elmbank Crescent. 

16th. -E.—“ Applications _ of 
microwaves ” by Prof. A. L. Cullen at 
6.0 at the Institution of Engineers and 
Shipbuilders, 39 Elmbank Crescent. 


LEEDS 

26th. I.E.E.—Faraday Lecture on 
“Transistors and all that” by L. J. 
Davies at 7.0 at the Town Hall. 


LIVERPOOL : 
18th. _Brit.I.R.E.—“ Microminiatur- 
ization” by H. G. Manfield at 7.0 at 
the Adelphi Hotel. 
23rd. I.E.E.—“ Cybernetics” by 
Prof. J. C. West at 6.30 at the Royal 
Institution, Colquitt Street. 


MALVERN 

26th. Brit. LR.E. — “ Stereophonic 
broadcasting ” by G. D. Browne at 7.0 
at the Winter Gardens. 


ms gy te 
th. LE.E.—‘ Radio communica- 
on in the power industry” by E. H. 


Cox and R. E. Martin at 6.15 at the 
Engineers’ a Albert Square. 

11th. E.E. “The ultrasonic 
Pe ” by Dr. C. N. Smyth at 
6.15 at the Engineers’ Club, Albert 
Square. 

17th LE.E.—*“A_ universal non- 


linear filter, predictor, and simulator, 
which optimizes itself by a learning 
process” by Prof. D. Gabor, Dr. 
W. P. L. Wilby and Dr. R. Woodcock 
at 6.15 at the Engineers’ Club, Albert 
Square. 

24th. I.E.E.—Faraday Lecture on 
“Transistors and all that” by L. J. 
Davies at 7.30 at the Free Trade Hall. 


MIDDLESBROUGH 

4th. LE. Se The Fylingdales early 
warning station” by D. R. Evans at 
6.30 at the Cleveland Scientific and 
Technical Institution. 


ete -UPON-TYNE 
E.—Hunter Memorial Lec- 

a... on * The application of electronics 
to the eae supply industry” by 
Forrest at 6.15 at the Neville 
Hall; , Road. 

llth, Brit.L.R. E.—* The applications 
of eh” by Ham in industry and re- 
search” by J. — at 6.0 at the 
Institution of Mining M ical 
Engineers, Neville Ha Hall, “Westgate Road. 

16 .E.E.—* Precision measure- 
= = by G. H. Rayner _ * — 
with supporting papers, at at the 
Rutherford College Technology, 
Northumberland Road. 

19th. Society of Instrument Techno- 
logy.—“ Recent advances in _ photo- 
electronic instruments” by H. Loebl at 
7.0 in the Conference Room, Roadway 
House, Oxford Street. 


NOTTINGHAM 
19th. Society of Instrument Techno- 
lo By.—“ The electrical synthesis of 
ani a A. Douglas at 7.15 at Not- 
District Technical College, 
—— Street. 


SHEFFIELD 

4th. {.E.E.—Christmas Holida 
ture on “Colour television” by 
Feinberg at 3.0 at the City Hall. 

18th. I.E.E.—Hunter p Sacer Lec- 
ture on “The application of elec- 
tronics to the oer supply 
industry” by Dr. J. S. Forrest at 6.30 
at the Memorial Hall, * City Hall. 


“5 ¥ 


Ss PTON 
4th. LE.E.—“The planning and 
economics of telecommunication plant” 
4 _C. J. Stubbington at 7.0 at the 
niversity. 


10th. I.E.E.—Discussion on “New 
semiconductor devices” at 6.30 at the 
University. 


WEYMOUTH 

12th. I.E.E.—“ Electronic aids to 
banking and commerce” by Dr. R. 
Feinberg at 6.30 at the South Dorset 
Technical College. 


WOLVERHAMPTON 

llth. Brit.I.R.E—‘“‘An equipment 
for automatically processing time-multi- 
plexed telemetry data” by N. Purnell 
and T. T. Walters at 7. 13 at the Col- 
lege of Technology. 

18th. Institution of Production Engi- 
neers.—* The application of electronic 
. a? to production control” by 
B. L. J. Hart at 7.0 at the College of 
Technology, Wulfruna Street. 


CONFERENCES AND EXHIBITIONS 


Latest information on forthcoming events both in the U.K. and abroad is 


given below. 


Further details are obtainable from the addresses in paren- 


theses. 

LONDON ‘ 

Jan. 16-20 Physical Society Exhibition R.H.S. Halls 
(Exhibition Secretary, 1 Lowther Gardens, S.W.7.) 

Mar. 8 Public Address Exhibition King’s Head, Harrow 
(A.P.A.E., 394 Northolt Road, South Harrow, Middx.) 

Mar. 21-25 Electrical E eers Exhibition Earls Court 
(A.S.E.E. Exhibition Ltd., Museum House, 
Museum Street, W.C.1.) 

Apr. 5-7 Electrical Contacts Symposium Brunel College 
(The Institute of Physics and the Physical Society, 
47 Belgrave Square, S.W.1.) 

Apr. 6-9 Audio Festival and Fair Hotel Russell 
(C. Rex-Hassan, 42 Manchester Street, W.1.) 

Apr. 20-21 Television and Film Techniques Convention Savoy Place 


(Television Society, 166 Shaftesbury Avenue, W.C.2 


WIRELEss WORLD, JANUARY 196] 


Engineering, Marine, Welding and Nuclear Energy 
May4 Exhibition 


. W. weiss & Bone, Grand Bidgs., Trafalgar Sq., W.C.2.) 


May 30- ane its Exhibition 
June 2 RE M. Er. 21 Tothill "Street, S.W.1 
June 12-17 Components and Materials used in Electronic 
ote sane — me WD) 
at E ey he 
June 21- oe Plastics Exhibition 


July 1 and Convention 
(British Seow House, Stamford Street, S.E.1.) 


july 7-29 Soviet Trad 
(Industrial & Trade Fairs Ltd., Drury House, 
Russell Street, W.C.2.) 
Sept. 6-8 Microwave Measurement Techniques Conference 
(1.E.E., Savoy Place, W.C.2.) 
Oct. 4-12 Com uter bition and Symposium 
(E.E.A., 11 Green Street, W.1.) 
Nov. 8-10 Non-Destructive Testing in Electrical 


aos Oe nference) 
E. r— lace, W.C.2. 
Nov. 13-18 mee uipment Exhibition 


(Industrial rade . Ltd., Drury House, 
meet Street, W.C.2. 
FARNBOROUGH 
Sept. 4-10 Farnboro Air Show 
(Society of British Aircraft Constructors. 
29, King Street, London, S.W.1.) 
NEWCASTLE 
Feb. 28- Exhibition 


Newcastle-upon-Tyne 1.) 


OXFORD 
July 5-9 Communications and Space Research Convention 
(Brit. I.R.E., 9 Bedford Square, London, W.C.1.) 
Reliabili d Quality Co: 1 Symposi Philadelphia| Model B100 
an. 9- eliability an ty Control Sym: um adelp 
(R. Brewer, G.E.C. Research Laboratories, 
Wembley, Middx.) Transistorised Amplifier for 12 volt 
Feb. 15-17 International Solid State Circuits Conference Philadelphia|operation. Output 12 watts. 'nputs for 
ee ae Dest ee 
eb. 17- ernatio: mponen on aris 
(Fédération Nationale des Industries Electroniques, oes a ea eae 
23 rue de Lubeck, Paris XVIe.) att 
Feb. 20-25 International Sym um on Semiconductors Paris 
(Fédération Nationale des Industries Electroniques, 
23 rue de La Paris XVIe.) 
Mar. 9-14 International Hi-Fi and Stereo Exhibition Paris 


(Fédération Nationale des Industries Electroniques, 
23 rue de Lubeck, Paris XVIe.) 
Mar. 20-23 + LR.E. National Convention 
(Dr. G. K. Teal, I.R.E., 1 E.79 St., New York 21.) 
Apr. 30- German Industries Fair 
May9 (Schenkers Ltd., 13 Finsbury Square, London, E.C.3.) 


May 2-4 ectronic Components erence San Francisco 
(1.R.E., 1 E. 79 St., New York 21.) 
May 9-17 Measurement, Control, Regulation and Automation Paris 
(MESUCORA, 40 rue du Colisée, Paris 8.) 
rue du S aris 8. 
May 19- Gritish Trade Fair , ; Moscow | Model GP100 


June 4 (Industrial & Trade Fairs Ltd 
Drury House, Russell —~- Condon, W.C.2.) 


May 22-24 Ret oe ae York — Chicago tor—Bass and Treble controls. 10/12 
> 
May 22-24 Global Communications Symposium Chicago|¥@"ts output. 
— ni be hg Mae cea —- Sisene 
May 23-25 ge Capac: uter Memories Symposium ashington ‘ 4 
(Miss J. Leno, Sacra of Naval Research, Full details available 
Oetieten 25, D.C.) on request 
June 26- International Measurement Conference Budapest 
July 1 (Prof. J. F. Coales, The University, Cambridge. : 
June 28-30 = Automatic Control Conference Boulder 
Dr. R. Kramer, M.I.T., Cambridge 39, Mass.) 
July 16-22 Medical Electronics Conference New York 
r. H. P. Schwan, School of Electrical Engineering, 
niversity of Pennsylvania, Philadelphia) 
Aug. 1-12 International Sydney Trade Fair Sydney! 


(Industrial & Trade Fairs Ltd., Drury House, 
Russell Street, W.C.2.) 
Aug. 22-25 Western Electronics Show and Convention 
(Wescon, 1435 LaCienega Blvd., Los Angeles.) 
German Radio Exhibition 
Sept. 3 (Berliner Ausstellungen, Charlottenburg 9, Berlin.) 
Sept. 11-15 International Cybernetics Congress 
(International Association of Cybernetics, 
13 Rue Basse-Marcelle, Namur, Belgium.) 
National Electronics Conference 
(N.E.C., 228 N. LaSalle St., Chicago.) 


Oct. 9-11 
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North East Electronic a aK ering 
Mar.2 (Secretary N.E.E.E.E., c/o N.E.I.D.A., 9 Eldon Square, 


Olympia 


Olympia 
Central Hall 


Olympia 


Earls Court 


Savoy Place 
Olympia 


ome! USEFUL 
ews cows AMPLIFIERS 


New York 


Hanover 


AC operated general purpose high 
quality Amplifier. 4-way Input Selec- 


| 
San Francisco 
B a THE TRIX ELECTRICAL CO. LTD. 
erlin| 1.5 MAPLE PLACE, LONDON, W.! 
Tel.: Museum 5817 (6 lines) 
Namur} Grams: Trixadio Wesdo Londo 


Chicago 
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RANDOM RADIATIONS 


Good Shot, Sir 


JUST how electronic translating 
machines work I don’t know; but 
work they certainly do, as is shown 
by the number now in use. There’s 
no polished prose about their trans- 
lations, which are more or less literal. 
Their vocabulary is necessarily 
somewhat limited, but they undoubt- 
edly serve a most useful purpose 
by making books and articles under- 
standable to people who don’t know 
a word of the language in which 
they’re written. Sometimes the 
machine is completely baffled by 
words which aren’t in its vocabulary; 
but it always has a shot—and a pretty 
good one too as a rule. One 
machine kept on writing “water 
sheep ” in the course of a translation 
on which it was engaged. The 
words occurred again and again. At 
first their meaning was dark to the 
mind of the would-be reader. Then 
light dawned. What it had been 
trying to set down was “hydraulic 
ram”! 


Tiros II 


THE latest American satellite, Tiros 
II, started to do useful work very 
soon after it had been launched. One 
of its jobs is to televise pictures of 
cloud formations back to earth and 
this it is doing most satisfactorily. It 
travels in an almost circular orbit 
a little over 400 miles aloft and en- 


A complete list of books is available on application. 


Obtainabie from all I 


By “DIALLIST’”’ 


ables a kind of weather forecast map 
to be made for all the areas within its 
range. It will thus become possible 
to track hurricanes with great 
accuracy. The satellite, besides 
carrying two television cameras, also 
has seven infra-red detectors for 
measuring the heat reflected from the 
earth, which again provides informa- 
tion about the gathering and the 
advancement of severe storms. The 
chief of the U.S. Weather Bureau 
says that information such as Tiros 
II sends to earth could have saved 
thousands of lives lost in the recent 
tidal waves in Pakistan. This satel- 
lite is the forerunner of the complete 
weather system “ Nimbus” which is 
planned for 1962. 


Underwater TV 


ONE of the many interesting items 
shown at the recent Industrial Photo- 
graphic and Television Exhibition 
was the latest model of the Marconi- 
Siebe Gorman underwater television 
camera. It can be so adjusted that it 
is almost weightless and can be 
carried by a diver, but it can also be 
lowered from the surface. The camera 
will be used by the North of Scotland 
Hydro-Electric Board chiefly to exam- 
ine the big protective grilles (some 
120ft below the surface) which prevent 
young salmon and other fish being 
carried into the turbines. Experi- 
ments have shown that at consider- 


ILIFFE BOOKS 


's or from 


LTD., Dorset House, Stamford Street, London, S.E.1 


: “WIRELESS WORLD” PUBLICATIONS ' 
H Price Post | 
! CORRECTING TELEVISION PICTURE FAULTS ' 
1 John Cura and Leonard Stanley. 4th Edition 4/- 4/6 ' 
| ELECTRONIC COMPUTERS: Principles and Applications 
| T.E.Ivall. 2nd Edition 25/-  26/- | 
' INTRODUCTION TO LAPLACE TRANSFORMS for radio ' 
' electronic ' 
| W.D. Day, A.M.Brit.LR.E. 32/6 33/6 
! MICROWAVE DATA TABLES. ' 
i A. E. Booth, M.LR.E., Graduate LE.E. . 27/16 28/8} 
! FOUNDATIONS OF WIRELESS ' 
!  M. G, Scroggie, B.Sc., M.LE.E. I6/- 17/4 | 
| TELEVISION RECEIVING E EQUIPMENT. ' 
|W. T. Cocking, M.LE.E. 4th Edition 30/- 31/9 |! 
| THE OSCILLOSCOPE AT WORK. : 
| A. Haas and R. W. Hallows, M.A. (Cantab), M.LE.E. 18/- 19/- | 
| WIRELESS SERVICING MANUAL. ' 
|  W. T. Cocking, M.LE.E. 9th Edition 17/6 «18/8 | 
| | 
H H 
' ' 


able depths and in water that is far 
from clear the TV camera can “ see” 
a good deal better than a diver. The 
equipment will also be used for in- 
vestigating fish life and behaviour in 
the various lochs. Closed-circuit 
TV has already become an invaluable 
aid to many branches of science and 
industry and new uses are always 
being found for it. 


Scaring ’em Off 


STARLINGS are a major menace on 
aerodromes used by jet planes. A 
recent appalling crash was almost 
certainly caused by their being sucked 
into the intakes of the engines and 
another disaster was averted by the 
presence of mind of a pilot who saw 
flocks of them as he was taking off 
and switched off his engines. Feathers 
and bits of starling were later found 
in the intakes. How to get rid of 
starlings is a real problem and so far 
it has proved baffling. A new 
approach to finding a solution is 
being made by the Ministry of Avia- 
tion in conjunction with the Trix 
Electrical Company. It consists in 
making hi-fi recordings of the alarm 
calls of starlings and other birds 
which frequent airfields and trans- 
mitting them from strategically 
placed loudspeakers. It is said to have 
given very promising results during 
the experimental stages. And it’s 
not only aviation people who are 
interested in large-scale bird scaring. 
Farmers, fruit growers and others who 
suffer from damage to their crops 
would have a ready welcome for a 
system proved to be successful. And 
so, One imagines, would authorities 
in London, Birmingham and other 
cities in which huge flocks of star- 
lings arrive to roost every evening. 


TV in N.Z. 


AT the moment’ I think I’m right in 
saying that New Zealand has only 
one television station in action, the 
500-W experimental transmitter in 
Auckland. Three others, . though, 
should be at work early this year. 
These are to be 5-kW stations at 
Christchurch, Wellington and Dun- 
edin. All the equipment, except the 
aerials, which are to be supplied by 
the New Zealand Broadcasting Ser- 
vice, will be made in this country by 
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Marconi’s. It’s going to be a diffi- 
cult task to cover the whole of that 
mountainous country as the system 
grows and it'll certainly take some 
time to complete. . 


Talking Books 


OURS is, I believe, the first country 
to introduce books recorded on tape 
for the blind. An entirely novel 
feature of the new Talking Book 
machine being introduced by the 
National Institute for the Blind is a 
tape cassette containing two spools 
mounted one above the other and 
also housing and protecting the play- 
back head, Half-inch tape is used, 
the 18 tracks recorded on it provide 
up to 20 hours of playing time. Near 
the end of each track the user is 
warned and all that he has to do to 
start on the next track is to turn 
over the cassette and press a button. 
And there are safety devices to pre- 
vent damage. The new tape equip- 
ment will gradually replace the disc 
machines now in use. Assistance in 
installing and servicing the machines 
is needed from volunteers in most 
parts of the country. Any reader 
who is able and willing to give it 
should write to: E. Read-Jones. 
Manager, Nuffield Talking Book 
Library for the Blind, Mount Pleas- 
ant, Alperton, Wembley, Middx. 
Offers will be most warmly appre- 
ciated. 


A Long Time Coming 


IT appears that we are to adopt the 
metric system for some purposes, at 
any rate. The old and quite outdated 
apothecaries’ weight, with its scruples 
and drams and that sort of thing, is 
to be replaced fairly quickly by the 
metric system of weights. Scientists 
have, of course, largely adopted 
metric methods already and they’re 
widely used in wireless. No one 
would now dream of expressing a 
wavelength in yards, feet and inches. 
But we’ve been as a country a very 
long time in making up our minds 
to discard our antiquated weights 
and measures in favour of the more 
sensible system. Some of our units 
are just nonsensical: why, for in- 
stance, are there 112 lbs in a hun- 
dredweight? I suppose that origin- 
ally it deserved its name by consisting 
of 100 pounds; then the extra 
twelve were added for good measure. 
Now that they’re about to adopt 
decimal coinage in the Antipodes I 
hope we shan’t be long in following 
their lead. The metric system would 
save an immense amount of the time 
spent now in intricate calculations. 
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mans CONNECTORS 


For reliable connection at all times, specify 
Bulgin Mains Connectors. The design and 
manufacture of these components, and the 
intensive research and testing ensures that 
every model leaving our factory will give 
perfect mating and electrical performance 
at all times. 


We illustrate on the right two of our 
extensive range of 392 different varieties. 


Our P.73 one-hole-fixing model, non- 
reversible in mating and keyed to fit 
panels preventing rotation in use; Elec- 
trical rating: 3 Amps at 250 Volts or | Amp 
at 500 Volts. Also our P.430 as above but 
with Electrical rating 5 Amps at 250 Volts. 


Our 164-page technical catalogue published in 
BULGIN MARCH, 1960, contains illustrations, full working 


‘) 


q details and dimensions of over 10,006 ELECTRONIC 
COMPONENTS. Send for catalogue 201/C. Price 
2/6 post free, or free to trade letterhead or order. 


A. F. BULGIN & CO. LTD., BYE-PASS ROAD, BARKING, ESSEX 


Telephone: RIPpleway 5588 (12 lines) 
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UNBIASED 


BY “FREE GRID” 


Exhibitiana 

I HEAR the organizirig committee 
is already holding meetings to dis- 
cuss plans for the 1961 National 
Radio Show. If the committee has 
not advanced too far with its plans, 
I do hope it will consider making 
an innovation which I think would 
be welcomed by many. 

My suggestion is that in addition 
to the individual exhibitors’ stands, to 
which we are all accustomed, there 
should be special stands on which is 
grouped equipment of a like kind by 
all exhibitors. Thus I should like 
to see a stand on which there was 
nothing but tape recorders of all 
makes, another stand where there 
were shown all the available tran- 
sistor midget sets, and so on. 

At present, if anybody wishes to 
examine the various types of tape re- 
corders or other things before making 
a choice, it is necessary to go to 
umpteen stands which may be wide- 
ly separated. It is, in fact, necessary 
to use tooth and claw, or at any rate, 
elbows and umbrella, to fight one’s 
way through dense crowds of people 
who seem to have come to the show 
with the sole purpose of getting in 
the way of those who, like myself, 
have come with a serious purpose. 

A splendid example of the useful- 
ness of the grouping of exhibits in 
the manner I suggest was shown in 
the pages of our associate journal 
Amateur Photographer in its report 
of the world-famous biennial Photo- 
kina exhibition at Cologne. Although 
none of the stands at this exhibition 
were actually grouped in the manner 
I have suggested, the Editor of 
Amateur Photographer considered 
the interests of his readers by treat- 
ing the stands as though they were 
so grouped. Thus, instead of a stand- 
to-stand report, he gave what I will 
call a group-by-group one. 
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Doubtless I shall be told that at 
Earls Court there is no room for 
these “group” stands. That is, of 
course, utter nonsense as can be seen 
from the accompanying photograph 
I myself took of one of the empty 
spaces in the gallery at last year’s 
show. 

Logically, “Free Grid’s” scheme would 
am additional floor area comparable with 

t at present allocated to firms’ stands. 
ything very much less would call for selec- 
tion oy whom?) of representative exhibits. 


Unwitting Offence 


WE are often told that ignorance of 
the law is not a good defence if one 
is charged with a breach of it. But 
I have sometimes wondered if that 
would hold good in all circumstances. 
The thing which has brought this 
matter to my mind once more is the 
case recently reported in the Press of 
a young lady driving her invalid chair 
who, late at night, found her vehicle 
stuck in the mud in a rather lonely 
spot. 

Because of a disability she was un- 
able to get out of the chair and so 
was faced with the possibility of 
spending the night in this position. 
She remembered what she had been 
taught in the Girl Guides and en- 
deavoured to attract attention by 
sounding on her electric horn the 
international distress signal in morse. 
She naturally expected the sound to 
reach the ears of some passer-by. 

What actually happened was that 
her signals appeared as long and 
short flashes on the screen of a tele- 
vision set in a house not very far 
away. After a time the viewers real- 
ized that what they saw was a 
deliberate signal and when they went 
outside the house to consult the 
neighbours they could hear the actual 
sound of the horn although its sig- 
nals were very faint. 


The lady’s rescue was obviously 
due to the fact that the radio 
she unwittingly sent out were picked 
up. Even had she*known that the 
mechanism of the electric hooter 
formed a short- spark trans- 
mitter, and had deliberately used it 
as such, it is an that any 
proceedings would have been taken 
against her, although it would cer- 
tainly have been a technical offence 
as she had no transmitting licence. 

Personally speaking, this incident 
has taught me a lesson and I intend 
to make provisions for the connec- 
tion of my horn mechanism to my 
car-radio aerial so that I can send out 
a signal for help if I ever break down 
on a lonely road in evening broad- 
casting hours. I think that by mak- 
ing this provision I shall be guilty 
of establishing a radio transmitter 
even though I never have occasion to 
use it, I shall await with interest 
the service of a summons, 

It is high time, I think, that all 
cars were equipped with short-range 
transmitters and all A.A. and R.A.C. 
"phone boxes with receivers and 
other apparatus to enable an emer- 


gency call to be put through to the 
nearest depot of the motoring 
organizations. I have ~ bitter 


memories of having to walk over two 
miles one stormy night to the nearest 
*phone box after I had broken a 
half-shaft. 


I Smell, You Stink 


THE words in the title of this note 
are, of course, those used by Dr. 
Johnson when he was trying to teach 
good English to somebody who 
seemed to think that the verb “to 
stink” was merely a cacophonous 
vulgarism for “to smell.” As the 
good doctor explained, the first verb 
in my title could only be used of the 
person at the receiving end of an 
olfactory system, and the last verb 
only of the person at the transmitting 
end. 

I mention this as I think it is 
high time we had another Dr. John- 
son to rebuke the B.B.C. for the 
misuse of words which it permits its 
announcers to make. For instance, 
the word “ nostalgia” used to mean 
homesickness but the B.B.C. announ- 
cers—and in particular the ladies— 
seem to have changed all that. When 
they use the adjectival form of it, 
as they so often do, they seem to 
regard it as a synonym for reminis- 
cent, sentimental, or half a dozen 
other things. 

There are many other instances 
of this sort of thing, and I don’t 
think Dr. Johnson would have 
allowed the B.B.C. the same poetic 
licence which he granted to Shake- 
speare. As the good doctor is no 
longer with us, could not A. P. Her- 
bert or Eric Partridge be persuaded 
to undertake the task of preparing 
for us a dictionary of B.B.C. mis- 
usages, 
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c Television history was made at a night, at 10 p.m. to 
= be exact, when a 45-second * Commercial was 
it | across Europe from a. ee to the screens 

of Britain's TV network within = hours of Stirling 
. Moss winning the Monaco Grand Pr: 
= A telephone interview with the winning driver was 
: recorded over land lines from Monte Carlo to the 
€ A.B.C. Studios, while photographs were wired to Fleet 
a Street and rushed by motor-cycle to Teddington. 
r For B ages to reproduce this picture of the editing 

the interview we are indebted to The Rubber 

- ompany Limited and Charles v7 Hi Limited, 
y their Advertising Agents, and to A.B.C. Television 

Limited, in whose Teddington Studios the photograph 
it was taken. 
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s Of interest not only for its story, this picture has provided (quite unintentionally) striking evidence of the reputation 
: enjoyed by LEAK. It is a typical incident of the use of LEAK equipment by professional audio engineers in broad- 
e casting and recording studios throughout the world, who choose LEAK for quality of performance and reliability. 
n Does your installation measure up to these standards? If it does not, your LEAK Dealer can help you. The prices 
b of LEAK studio quality equipment are made possible only by world-wide sales. 
~ 
. | The new LEAK Varislope Stereo pre-amplifier (illustrated above) incorporates 
2 facilities which make it the most comprehensive pre-amplifier presently 
e available. PRICE £25 
Ss 
"9 We shall be pleased to send you a copy of Thomas Heinitz’ review of this 
a “Remarkable new contro! unit for stereo” reprinted from ‘“‘Records and 
& Recording.” 
n Whether you are for Monaural or Stereo, LEAK equipment offers you the best 
, of either. These suggestions may help you. 
O 
, Monaural Stereo 

Varisiope Ui Pre-Amy Point One Stereo Pre-Amplifier 

s TU tt Pius! Power” Ample Stereo 20 Power Amplifier 
| Southdown Sout’ 
t Total £55 13 0 Total 872 9 0 
: Ask your Dealer or write to us for brochures 
4 } 
Oo . - ° °. . 
; | He] SA) @ the first name in High Fidelity 
- 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, LONDON, W.3 
Telephone: SHEpherds Bush 1173. Telegrams: SINUSOIDAL, EALUX, LONDON 
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Available on a subscription basis at a cost df £1. 0. 0. the Ferranti Technical 
Handbook provides data on ratings, typical operating conditions, perform- 


ance curves and physical details. It also provides information regarding the 


physics, installation, cooling and protection circuitry for low current and ; 
miscellaneous diodes, power rectifiers, switching diodes, voltage reference 
diodes, voltage variable capacitors, low current transistors, power transistors 
and photocells. 


FERRANTI LTD * GEM MILL » CHADDERTON - OLDHAM - LANCS Tel: MAin 6661. London Office: Tel. TEMple Bar 6666 
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crystal Mike by Acoe | TRANSISTOR LOUDSPES 
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Crystal Mike by Acos 


¢ >= 


Model 39/1, this is ideal for or " 
amplifiers, complete with pt | 
39/6, plus 1/- post. 


Speaker Bargain 


10K, 25K, 50K, 100K, 
250K, 1 meg., 2 meg. 
values available: 


each, 
5K+5K, — & meg. + $ meg., 
2 meg. + 2 


Hi-Fi Snip Infinite Wall Baffle 


ture rail), 
Takes up 
floor space. 
Gives really 
fantastic re- 
sults with only 
low-price 8in. 
speaker Fitting 
for tweeter. Only 45/- 
insurance 3/6. 


each. carriage and 


THIS MONTH’S 
SNIP 


Transistor Portable/Car Radio undoubtedly 


alll 


speaker compr 
fine 2 tone cabinet. Offered Bape mouth only! 


Special introductory price of £8/19/6. 
7/6 post and insurance. 
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NSISTOR LOUDSPEAKER RADIOS 


weak stations, price 55/6. 

Every set complete to last nut and 

bolt, with ee anes, Nantes condcnees, and muintotee loutepesinn. 

Our sets not need aerials, also they may be built in stages to car radio 


5 uses 4 transistors approx. 3 times out ut with better tone, price 
Post and insurance 2/6. ~“ =. 


noctartonsk 7 ral pick-up £10/10/0 or or gine _— ‘and 20 fortnightly eg 


THE TAYLOR METER 
MODEL 127A 


COMPONENTS FOR TRANSISTOR SETS 
Parts for “ Practical Wireless ” Pocket Transistor Radios available. Send 


Sub-miniatuce Electrolytics. 1 mfd. 18v., yy age —_ 
6v., 5 mfd. Fr 10 mfd. 6v. 25 mfd. év.. 30 mfd. Sv. 50 mfd 
200 mfd. All 

Ferrite Rod Aeria! with medium and long wave coils with circuit. 
Price 7/| 
Onsillaie’ Coll and eet of 3 LF for set with circuit. 
feet aha 
ee eee Ae Caetano, 3 ohm or 80 ohm coil. 
Price 18/ 
Midget 208 pF 176 oF t with trimmers, 


= 


Pee re ee 
0.0005 mfd. Single Tuning in. 


Band Ill Converters 


i: 
fs 


itable 


H Mid 
abgs 


= Soo = ve hesitated because you 
thought too cheap you need hesitate 
no longer. 


Miniature 
Microphone . 


Building A Scope? 


Transistor Set Cabinet 


Very modern cream 


plus 1/6 postage and packing. 


INFRA RED HEATERS 


These latest t; beaters are ideal for 
bathroom, kitchen, bedzoom, etc. They 


infra-red wave- 

for 750-watt element 

oye instructions, 15/6 plus 2/6 post and insurance. 
Or made-up heater, 52/6. pt ~ 3/6 post and insurance— 

fully tested and gua: 


3in. oscilloscope tube. American made 
type No. 3FP7, octal base 6.3 v. .6 amp, 
electrostatic deflect: brand 


new and guaranteed, with circuit diagram 
of scope, 15/- each, plus 1/6 post and 
insurance. 


Wrap our heater wire (blanket wire) around 
the pipes in your loft, to prevent freeze-ups 
Complete blanket wire suitable for up to 50ft. 
of pipe 10/- post free. With instructions. 


ELECTRONIC PRECISION aren’ LTD. 


post orders are dealt with om 5 Eastoourne, so for prompt attention please 
Eastbourne, marked 


Electronics (Croydon) Ltd., 
266 London Road, 
Croydon. 

Phone: CRO 6558. 

Half day, Wednesday 


Department 2. 


Electronics (Finsbury 
ark), Led., igh Street No 
anor Park, 


Phone: ILFord 101! 
Half day, Thursday 


Callers may use aden one 


ry A. 
Phone: ARChway 1049 
Half day, Thursday 


Electronics as Park) ws 
520 H A 


> SS See Soe 


gg TSE pan Led., 
42-46 Windmill Hill, 
Ruislip, Middx. 
Phone: RUISLIP 5780 
Half day, Wednesday 


(te 0 0808 0mm 
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PUBLI-SERVICE . PARIS 


IN PARIS 


PORTE DE VERSAILLES 
from 17th 

to 21st 
February, 
196. 


INTERNATIONAL 
EXHIBITION 

OF ELECTRONIC 
COMPONENTS 


the greatest 
world meeting 
in the field 

of electronics. 


FEDERATION NATIONALE DES 
INDUSTRIES .ELECTRONIQUES 


23, rue de Liibeck - Paris 16° -- Pas. 01,16 


SPONSORED BY THE ; 
FEDERATION NATIONALE DES 
INDUSTRIES ELECTRONIQUES 


é 


INTERNATIONAL 
SYMPOSIUM 


SEMI CONDUCTOR 


a 


and organized by the 
Société Francaise 

des Electroniciens et des 
Radio-Electriciens 


January, 1961 


— CABLE TESTER 


TYPE 
LM. 
104 


Multicore Cables and Harnesses such as are used 
extensively in aircraft, marine and similar installa- 
tions can be easily checked for correctness of wiring 
and conductor resistance by means of the Automatic 
Cable Tester. With electrically operated — 
switches automatic checking of Multicore Cables 
up to 69 cores may be carried out at a rate much 
faster than is normally possible by manual means. 
Coupled to this is the absolute certainty that no 
conductor is accidentally left out of the test. “‘ SELF 
TEST ” means are included. 


KENURE, HOLT ELECTRONICS LTD. 
BOYN VALLEY ROAD, MAIDENHEAD 


Telephone Maidenhead 5331 -2-3 


rampian DP4 


brings out 
the best 
in any 
recorder 


Even Nad most"expensive recorder will only pea § its best perform- 
ance a 
In the DP4, —_ * ae wide Sonnet a from 

an outstanding, 
pric instrument which please the most 


The D 3 Sa is equaily suitable for Public Address, Broadcasting, 


Systems, 

yh. Levels —DP4 /L low impedance—25 ohms 86 dB below 
1 volt/dyne/CM*. DP4/M medium im ce—600 ohms 
70 dB below 1 volt/dyne/CM*. DP4/H high impedance— 
50,000 ohms 52 dB below 1 volt/dyne/CM?*. 

Retail Price—DP4/L complete with connector and 18ft. 
SI UD 0) 05:55 betes 080 0% 0050 56h 640 008sss £711 0 
(Medium or High Impedance models............ £1 extra) 


A complete range of stands, swivel holders, etc., is available also. 
A matching Unit (Type G7) can be supplied for adapting the 
microphone for a Recorder having a different input impedance, 
or when a long lead is required. ........ Retail Price £3 5 0 


Write or telephone for illustrated literature. 


GRAMPIAN REPRODUCERS LIMITED 


Hanworth Trading Estate, Feltham, Middl Feith 2657 


fr 
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MAGLOY 


Supreme in performance ° stability * consistency 


Years of research, still continuing, are behind the brilliant, versatile range of 
Magloy magnets offered by Preformations Limited. Exceptional characteristics 
it are due to the use of special precipitation hardened alloys treated by the most 
advanced methods known in magnet technology. The extensive manufacturing 
resources of Europe’s most up-to-date magnet foundry assure positive advantages 
for all users. Applications are legion—Magloy magnets satisfy the most stringent 


% requirements in electronics, engineering and domestic equipment. 

m Preformations Limited offers a unique design engineering service and will under- 
1g, . 

net take the research necessary for the development of special magnets to meet specific 


requirements. Write for the Magloy brochure—on company headed notepaper 
ns please. 


ft. CAST PERMANENT MAGNETS 
0 


* | Preformations Limited 
:D ONE OF THE GROUP OF COMPANIES CHENEY MANOR - SWINDON - WILTS 


n 2657 Telephone SWINDON 6251 Telex 44-385 


@ P.M.1 
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P.O. TYPE 3000 Hina initia an 


THE MOST VERSATILE RELAY 
AVAILABLE TODAY! C a S 
at my to specifica- = = z 


= * VITREOUS ENAMELLED 
@ Insulation up to 5 


eonsinics were | | WIREWOUND RESISTORS 


fitted for positive } 


local or l Rating in watts ] 
remote manual aces oes > Range | 
release. tyle tyle ‘ommer- 
UNISELECTORS @ Quotations by re camel 
Supplied to turn of post. — | veri 1. 2 | 052 to 5KQ 
—— —_” RWvek | Verio | 4 0 | laweska 
45 Q to 
we ee RWV4-L | VPFI4 6 14 | 10. to 100k 


KEYSWITCHES 


A REASONABLE RANGE KEPT 
IN STOCK 


Others delivered within a few days. 
Also stocks of relays as follows :— 


High Speed, polarised, miniature sealed 
and open, A.C. for any voltage and P.O. 


@ R.C.S.C. Type Approved, 102 to 100KQ. 
@ 100% test and inspection. 
@ Continuous batch sampling to R.C.S.I11. 
@ Guaranteed reliability. 
@ Competitively priced. 


type 600 to specification. Ask for price lists 


feck Dy vt5 | Tela ys) Lid 


THE €.G.S. RESISTANCE co.tto | | 


: MARSH LANE, GOSPORT STREET, LYMINGTON, HANTS. 
W.|) TUDOR PLACE .LONDON, W. Tel. Lymington 2811 


PHONE M mM 7960 ANC +82 London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147 


MINIATURE ELECTRIC BULBS 


FROGS 1¥ te 58Y SOUTHERN TECHNICAL SUPPLIES 
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS 
IN SIZES FROM 4.5mm to 18mm DIAMETER nag OUTPUT TRANSFORMERS (Secondaries for 3.75 and 15 ohms) 
ee . “10 amp. ‘ m. ppings 30/-. . B-, 
After nearly 30 years of specialising solely cae See. 8 ee cee a 2 ee A: & 
in the production of Miniature Electric me (See. SS See So chm aia. P, Am 
Lamps, we have accumulated a store of T.55 5-10 amp. and tuner, 300-0-300 x 120 mA, 6.3 Snr} Pa or, o3v. 2.5 a., 
information that is freely available to the Tse, i. Saou v. 100 mA, 6.3 v. 2.5 a., cT. 6.3 v.1a.,27/-. P/P. 2/6. 
Electronics Industry. You are invited to re t Tagememendeereiegismetehel 
write or phone us for any information you Flat 3 watt 300-0-900 v. 60 tah, O3 v. im, oly 3 v1 a, Se PIP, ae | 
may require about Miniature or Sub Mini- EA frarn and Mectiler. 270 ¥.'D.C. 100 mA. 63 ¥, cl, 3.8, 98 PIP. Be. 
ature Filament Lamps for use in existing TB. Trans, and Restiter. 270 v. D.O. 60 mA. 6.3. oT. 3 0. SB) P/P. 2 
or new projects. SERIAL OFFERS Ti and To, 607 Tis) and Gro TL, 98 P/.36 on both 
VITALITY BULBS LTD. AMPLIFIERS,” 8/6. P/P. U-. Awe 
Neville Place, Wood Green, London, N.22. ‘Phone: BOWes Park oo1g | | SOUTHERN TECHNICAL SUPPLIES, 63 Station Road, Portslade, Sussex 


d, all shrouded fully except T140 and TB. Write | 


LOUDSPEAKER UNITS 


Model 121 12” HD UNIT MODEL 301 H.F. UNIT . 
Dis. over lugs 12}in.; Overall depth 6}in.; Overall dia. 3in.; Overall depth 1fin.; Power 
Power handling 20 watts R.M.S.; Voice coil handling watts; Instantaneous Peak; Voice 
dia. 2in.; Flux density 12,000 gauss; Total coil dia. fin.; Flux density 17,000 gauss; Fre- 
flux 160,000 lines; Main resonance 30/35 quency response 1,500-18, ¢.p.8.; Input im- 
D.8.; response 25-5,000 c.p.s. pedance 8-15 ohms. 
Input impedance 15 A pressure type high juency loudspeaker. 
Fitted with curvilinear cone, foam plastic Handles high note portion of 15 watts of music. 
surround and extra long voice coil winding which Response is level over range, 2,000 to 14,000 
permits large amplitude movements without ¢.p.s. beyond which there is roll-off 
ie di R ded for use as giving useful range of 1,500 to 18,000 .p.s. 
single speaker for any heavy duty requirement The special hardened ium di with 
such as public address or home cinema or as unique loading system gives clean rtionless 
om unit gee — ig ond output at 5 ep in its range which is 
lor use in types of reflex josure horn completely o! or : 
loading or open baffle mounting. £9. Will extend range of any existing speaker system — to ag 7 
and greatly increase transient response and tage paid in U.K.) 

Model 121 A “realiem”. £3/15/-. Mlustrated leaflet available 
As above but with alumiuium wire voice coil 

Not subject to Purchase Tax giving improved transient response and useful FANE ACOUSTICS LIMITED 

(Carriage paid in U.K.) range extended up to 10,000 cps. 9 gns. 
d leaflet per BATLEY YORKSHIRE 


ase Tax 
U.K. 
yailable i 
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Precision Test and Measuring Instruments — Specified World-Wide for Quality and Dependability 
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Radio Corporation 
Hewlett-Packard Subsidiary 


Freq. Range Q Range Tuning Cap. Range | Q Accuracy Price 
50 KC to 50 MC 10 to 625 30 to 460 uf 5% to 30 MC £ 349.-.- 
to 260 MC 5 to 1200 7.5 to 100 ppt 7% to 100 MC £ 369.-.- 
Freq. Range Q Range L Range C Range R Range Price 
200 KC to 70 MC 30 to 500 0.15 wh to 15 mh 5 ppf to .01 uf 5002 to 20 MQ £ 326.-.- 
Freq. Range Output Range FM Mod. AM Mod. Price 
54 to 216 MC 0.1 nV to 0.2 V 0 to 240 KC 0 to 50% £ 461.-.- 
195 to 270 MC 0.1 nV to 0.2V 0 to 240 KC 0 to 100% £ 451.-.- 
10 to 500 MC 0.1 pV to 0.1V 0 to 60 KC 0 to 30% £ 388.-.- 
Freq. Range Output Range Sweep Range AM Mod. Markers Price 
4.5 to 120 MC 1 pV to 0.3 V Sweep £1% to £30% 30% crystal £ 746.-. 
1 pV to 0.1 V CW & AM | of center freq. and pip. 
a-Range B-Range Hy, Range Price 
0.100 to 0.9999 7 to 200 0.30 to 30002 £ 383.-.- 
Freq. Range R Range C Range L Range Price 
500 KC to 250 MC 152 to 100 0002 0 to 20 up 0.001 zh to 100 mh £ 625.-.- 
Freq. Range Calibrated Input Calibrated Output */e AM Range Price 
500 KC to 1000 MC 0.025, 0.05, 0.1 V 5, 10 or 20 nV 10-100% £ 160.-.- 
500 KC to 1000 MC 0.025, 0.05, 0.1 V 0.5, 1.0 or 2.0 uV 10-100% £ 158.-.- 
Freq. Range Output Range FM Mod. AM Mod. Accessory to Price 
100 KC to 55 MC 1 nV to0.1V 0 to 240 KC 0 to 50% 202 E £ 177.-.- 
100 KC to 55 MC 1 pV to0.1V 0 to 240 KC 0 to 100% 202 G £ 214.-.- 
100 KC to 25 MC TuVto0.1V 0 to 15 MC 30% 240 AP £ 173.-.- 


BRC Precision Test Equipment is engineered and man- 
ufactured to the highest standards of the industry — . 
standards that have made the BRC trademark a recog- 
nised symbol of precision and dependability throughout 


the world. 


Prices delivered U. K. exclusive of duty where payable. 
Continuous progress in design may affect the above 
specifications which are therefore subject to change 
without notice. For information, technical sales and engi- 
neering help, or a demonstration please write or call 


Hewlett-Packard S.A. 


Geneva (Switzerland) 


Rue du Vieux-Billard 1, Tel. (022) 26 43 36 


Exclusive Distributor for United Kingdom: 
LIVINGSTON LABORATORIES LTD. 


RETCAR STREET, LONDON, N. 19 
Telephone: ARChway 6251 


HPSA - 8 - 412 


leads the way 
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MEDIUM 
LONG AND 
SHORT WAVE 


—THE 


NEW EASY WAY TO 


SEVEN TRANSISTOR 
SUPERHET 

% PRE-BUILT UNITS * 

BUILD A RADIO— 


@ Press Button Short, Medium and Long Wave Coil Pack 


oci70 


rer staged. Printed Circuit. Pre-aligned and 
tested. 90/3. P.P. 1/6 


@ Printed Circuit IF Strip, 2-OC169, Pre-aligned and Tested. 
92/6. P.P. 1/6. 


@ One watt 4-Transistor Hi-Fi Amplifier. 


92/6. P.P. 1/6. 


@ Bin. ~~ aerial with coils, 12/6. 


above, 


Printed Circuit. 


176pF-176pF Tuner for 


FULLY ILLUSTRATED 
INTERCONNECTION OF ABOVE 


BOOKLET ae 


CRYSTAL 
MICROPHONES 


(tl) ACOS 39-1 STICK MICRO- 
PHONE WITH STAND AND 
SCREENED LEAD, 39/6, P. & P. 1/6 


(2) ACOS 49 DESK MICROPHONE 
WITH FOLDAWAY STAND AND 
SCREENED LEAD, 19/6, P. & P. 1/6 


(3) ACOS 45 (ILLUSTRATED) NEW 
STYLE HAND MICROPHONE WITH 
SCREENED LEAD, VERY SENSITIVE, 
29/6, P. & P. 1/6 


@ SPECIAL OFFER @ . see OFFER @ 


6 EDISWAN TRAN- 
SISTORS AND TWO 
DIODES 


I—XAlI 

2—XAI0Ol ONLY 
1—XB103 7 
2—XCl0l 


MATCHED SETS FOR HIGH SENSITIVITY 


LARD TRAN- 
SisTons AND TWO 
DIODES 


—OC44 
ey 
2-ocn 62/6 
and PER SET 
2—OAS8I P.P. I/-. 


9.72 Mc;s IF STRIP 


@ 2-EF92 Valves 
@ 3-EF9! Valves 
@ |-EB9! Valve 


32/6 ‘ic 


BRAND NEW WITH DIAGRAM 


WIRELESS WORLD 


“STEREO 
3-D i 


STEREO RECORD PLAYER 
AMPLIFIER 


New high-gain circuit with full tone, 
balance and volume controls. be 
used with all types of records as well as 
stereo. 

% 2 WATTS PEAK aay ata 

% ECC83; 2-ECL82 V. 

* MAINS 110/250V Ae 


Complete with speaker 
sockets, calibrated dials, etc. £5.7.6 
BUILT and TESTED P.P. 2/- 


** COLLARO 4-SPEED STEREO 
AUTO-CHANGER, a > use 
with above amplifier, £7/10/-, 3/6. 
kkk 9 x Gin. large ~——. te x casteah 
for use with STEREO 3-D Vs Wn 


PRACTICAL 
TRANSISTOR CIRCUITS 


GADGETS RECEIVERS 
AMPLIFIERS TEST UNITS 


No 2. 
TRANSMITTERS All transistor 


Now contains 40 Easy to . 
Build Transistor Circuits for 

the home constructor with POST 
diagrams and prices. FREE 


931A (27M1) 


(CV 2696) 


PHOTO MULTIPLIER 


Brand new, original cartons. 


= Base 2) 


Also: Special purpose 931A-CV337 


DECCA AMPLIFIER 
As supplied in the well-known 
Deccamatic Ill. Uses ECL82 


valves, full range tone and volume 
controls. Size 8} x 34 x 3in. P.P. 2/6. 59/6 


@ IDEAL FOR PORTABLE RECORD 
PLAYER @ 


8 x 6in. CELESTION SPEAKER 
for use with above. 25/-. P.P. I/-. 


January, 1961 


QUARTZ 
CRYSTALS 


FOR 
TRANSMITTING 


RADIO 
CONTROL 
OSCILLATORS, 
ETC. 


ALL TYPES FOR 
ALL PURPOSES 


We stock the largest range of 
components in the country for } 
the home constructor. 


| 
, wom | on 
in Stock 


REGU -— AND DATA ON | 


—_— 
ot 36 


STANDARD AND F 
MINIATURE COMPONENTS 
* 


EACH e 

—- FOR NEW FREE LIST ° 

DATA AND_ USES Ce 
FULLY. GUARANTEED 
We can Supply a oe 

sistor for Every Need ! < 


i i ial 
VALVES 
errr” 


TRANSMITTING 
RADIO AND TV 
VALVES, TUBES 
AND 
INDUSTRIAL 
TYPES. 

NEW FREE LIST 
ON REQUEST. 


— DIAGRAMS 6d. EACH POST FREE — 


%* A SMALL SELECTION FROM OUR RANGE OF EASY TO BUILD TRANSISTOR UNITS + 


HEARING AID 
Three transistor transformer, coup- 
led high gain circuit. Size 
3 x 2 x #in., including mic. and 
battery. 
Hs raha with earphone. 79/6. 


RF, IF and AUDIO TRACER 
Handy test unit. Ideal for ser- 
vicing all types of radios, etc. 
Includes min. earphone, two tran- 
sistors. Size 3 x 2 x din. All 
parts. 45/-. P.P. I/-. 


2-WATT OUTPUT 

AMPLIFIER 

Single transformer coupled power 

transistor. Ideal for added output 

when usi ~ Ry od portable in the 

car. Wo from 12 to 14 volt 

supply. 

All parts. 49/6. P.P. 2/-. 


RADIO CONTROL RECEIVER 
Four transistor transformer, coup- 
led single channel. Size 3x 2x !in. 
Weight 2 oz. Operates actuator, 
etc. direct. Range approx. 4 mile. 
All parts (less battery). 89/6. 


250mW OUTPUT AMPLIFIER 
Two transistor push-pull ovtput 


stage. For use with Ranger-3 
or similar. Includes Elac 3in. 
speaker. 


All parts with battery. 59/6. 
P.P. 1/6. 


3-12 MC/S CRYSTAL MARKER 
Crystal controlled oscillator. Uses 


fundamental crystals of FT243, 
10X, R76, etc. 

ay parts (less crystal). 20/-. 
Crystals from 5/-. See separate 


list free on request. 


Ideal for frequency check or BFO. 


NEW LIGHT OPERATED 
SWITCH 


With two transistors and 
sensitive cell. 
to 18 volts. 
3x 2x din. 
All parts. 29/6. P. P. I/-. 

Ideal for car lights or alarm. 


light 
Operates from 12 
Includes relay. Size 


RF AND IF SIGNAL 
GENERATOR 
For alignment of all receivers. 
Output 450 to 465 kec/s. Steps 


up to 4 Mc/s. Size 3 x 2 x #in. 
All parts 22/6. P.P.1/-. 


AUDIO TEST GENERATOR 
New design giving pure sine wave. 
Approx. 112 c/s. 

Ideal for bridges, modulator or 
amplifier checker. 

All parts. 24/-. P.P. I/-. 


TELEPHONE PICK-UP 
AMPLIFIER 

Ideal for the busy office. No more 
“holding on’’ and wasting time. 
Four transistor push-pull circuit; 
Sin. speaker. Attractive cabinet. } 
All parts with battery and tele- 

phone coil. 92/6. P.P. 2/-. | 


BUILT AND TESTED £5/10)-. 
am 3 


LOW IMPEDANCE PRE-AMP 
For coupling a low impedance mic. 
or P.U. to a _ amplifier. 
Works from 150 250 volts 
D.c. 4 from inngutler. HIGH 
GAIN, 

All wad 5 12/6. PP. I-. 


ALL PARTS IN STOCK FOR 
“*WEYRAD ” 


6-TRANSISTOR SUPERHET 
@ FREE LIST ON REQUEST. 


HENRY’S RADIO LTD. 


5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON, W.2 
Opposite Edgware Road Tube Station. PADdington 1008/9. OPEN MONDAY to SAT. 9-6. THURS. | o’clock 


COMPLETE ILLUSTRATED 

LEAFLET OF ALL HOME 

CONSTRUCTION UNITS 
FREE ON REQUEST. 
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The “CONTESSA” Wew 6-TRANSISTOR COMBINED PORTABLE/CAR RADIO 


SPECIFICATION 
425mW Push-Pull Output 
6 ** Top Grade " Ediswan Transistors 
New Type Printed Circuit 
with all Components Marked 
Full tr and Long Wave Tuning 
High “*Q " Internal fervien Aerial 
Car Radio Adaptation and AVC 
Slow Motion Fingertip Tuning 
** Hi-Fi’ — Speaker 
Size to x7 in. Weight 44lb. 
All separately 


ow SENSITIVE or. — 
“S ” LONG WAVE 
age . svep ey STEP FULLY ILLUSTRATED 
INSTRUCTIONS 
%* ALL COMPONENTS GUARANTEED 
%& AFTER SALES SERVICE 


Total Cost of all 
£11.10.0 Pp. 3/6 


Sey Cabinet, Transistors. 
, AVC dp Re items. 


*& SIMPLE TO CONSTRUCT 


Call for Demonstration 


ALL THE CONTINENTAL AND LOCAL 
STATIONS AT YOUR FINGERTIPS 


% NO TECHNICAL KNOWLEDGE REQUIRED 
%& WORTH DOUBLE WHEN BUILT 
%& EXCELLENT RESULTS ANYWHERE 


[DEscRiPTive LEAFLET FREE ON REQUEST] 


“* First Class ' 
in every 
way” 


* RANGER-3 * p 


FULL TUNING OF MEDIUM hamyptg peed AND 
AMATEUR TOP BAND (120 metres to 500 metres) 
@ LUXEMBOURG GUARANTEED components marked 
(where ——- receivable) * 6 MULLARD 
| Station Separation TRANSISTORS 
* Calibrated Dial %& Built-in Ferrite Aerial 

%* Fingertip Control 

%* 6 Months’ Battery Life 


* Fitted 


* Le Gain pneu %* Size 54 x 3 x Hin. 


TOTAL COST with 
Personal Earphone, 
Battery a etc. 


1/6. TOTAL COST OF all 
@ NO Exteee® ... All parts sold separately wo NECESSARY ITEMS 
@ AFTER SALES SERVICE and guaranteed. £9.19. 


THE 64 yy 6-TRANSISTOR 
PERSONAL PW ” pocker surcrner 
i 


OCKET RADIO 
Full Medium and Long Wave 
Tuning 


% Printed circuit with all 


* 150mW Output Push-Pull 
Volume Control * Quality 2}in Speaker 
All Parts Sold Separately 
@ Easy Construction 

@ Excellent Performance 


Full Instructions and Prices FREE On Request. No extras to buy 
Continental as well as local stations—GUARANTEED! 


ON REQUEST 


TRANSISTORS iA 
es avpress} MENRY’S RADIO LTD. f Guanrzcrvstas % Stanvano - 


os ACKNOWLEDGED THE SPECIALISTS @ x VALVES & TUBES * COMPONENTS 


A SHORT LIST FROM 
OUR VAST STOCK 
COSSOR “‘TRAVELLER’S FRIEND” 

4 TRANSISTOR POCKET RADIO 
Complete kit of parts to build this wonder- 
ful set. Size 6 x 3% x Iljins. Weight 
17 ozs. Printed circuit, ferrite aerial, 

2in. speaker. Original price 18 gns. 


£7-19-6 Complete _P. & P. 2/6 


“EASY SIX" PORTABLE TRANSISTOR 
RADIO 


push-pull output. Long and Medium 
waves. Complete kit of parts. 


£9-15-0 P, & P. 1/6 


LABGEAR AUDIO POWER OUTPUT 
METER 


Build this wonderful meter in an evening. 
Two ranges: 25 mW-1 W and 1 W to 10 W. 
Accuracy 5%. Complete kit. 

£2-19-6 P. & P. 2- 


» 
] 
; 
; 
>} 
q 
j 
} 
Printed circuit, ferrite aerial, 5in. speaker, 
7 
a 
; 
7 
; 
] 
] 
q 
7 


PE DECKS 
) COLLARO stubio TAPE TRANSCRIPTOR 
» 3 motors, 3 speeds 1}, 3}, 7}. Push button 


) controls. LIST PRICE 16 GNS. 
, £12-19-6 P. & P. 3/6 
TRANSISTORS 


A 


P.N.P. Junction types. 

7 AUDIO, suitable for high gain and low freq. 
amplifiers, and for output stages up to 

250 milliwatts. Double spot—yellow and 


) green. oan 5/- 


q R.F. suitable for medium and tow freq. 
D oscil: ators, freq. changers and I.F. ampli- 
fiers (1.5 to 8 Mc/s.). Doubie spot—yellow 


d -d. 
S an re Fa ch 7/6 
» Type T81. Suitable for all audio applications. 
; Post 6d. Each 3/6 


One dozen 35/- post free 
4 Special prices quoted for large quantities. 


-~wewoweewreererevrevrevwevwrwrvwvrevwevwyrvyryrvyryryrvyrwrvwevwrvyrvyrvyrvywvwrevwevwvyevwvrvw™ 
tae? ~ es? 


I SDP DD SLL PLL LL ALL SLL AL LL POOL PRP PRL LALLA PL 
i i i i i hh i he rw 


hd” ial i i i i hh i i i 


A = STEREOPHONIC HI-FI AMPLIFIERS— 


AT ALMOST HALF LIST PRICE WHILE EXISTING STOCKS LAST. BRAND NEW 
IN MAKER’S CARTONS—1!00—250 VOLTS—SMALL DEPOSIT SECURES. 


PL6/21 10 WATT MONAURAL AMPLIFIER AND DL7-35 
COMBINED PRE-AMPLIFIER CONTROL UNIT POWER 
5 Inputs. Size 14}in. wide, 9in. deep, 4in. high. AMPLIFIER 


54watt peak out- 
put. 7. re- 
——_ 5 c/s-30 

~-— +0dB. Two 
of these can 


Ss LIST PRICE £29-8-0 
od CARR. & INS. 7/6. 


SPAI1 ae ee AND PRE- 
MPLIFIER 


Twin 10 watts RR... 3-dimensional gy 


reproduction by comb both ch used in conjunc- 
inputs for each channel. Size 14}in. wide, ine ; tion with SP21/2 
high, 8in. deep. LIST PRICE £29-8-0 : Fre-Amp. Con- 
19 NS. & INS. 7/6 layin. tong. Oia. wide, shin high wodinon 
= : = List’ PRICE £31-10-0 
STEP 11 STEREO PICK-UP PRE-AMPLIFIER CARR. & INS. 12/6 
NIT 


Size 7} x 4) x 2fin. LIST PRICE £6-16-6 | SPECIAL yy yt BA 


-19-§ CARR. & INS. 7/6 Stereo Control Unit at a special 47 GINS, 


ice of 
RECORD CHANGERS Ideal for use in clubs, halls, public performances, etc. 
B.8.R. U.A.8 complete with latest 
“ful-fi”’ cartridge 


Stereo £7-19-6 
COLLARO CONQUEST 4Speed auto £7-19-6 
GARRARD RC120 4 Speed auto 9 GNS. 


0 NIOR 4 8ii 
eae ecthamesrue 6 ©£3-15-0 


$P21/2 


P. & P. 3/6. 
STEREO a tee on CONTROL UNIT 
CRYSTAL DIODES Twin channel. Sey for use with 
General Purpose GEXOO, each 1/-, per doz. 9/-. | two DL7 35 Power —y Six in a for 
All other types in stock. All types of Sub min. | each channel. LIST PRICE 


Condensors and Resistors. Send S.A.E. for our 
List of All Components. £1 6-1 9-6 CARR. & INS. 7/6 


WIRECOMP ELECTRONICS 


378 neat ——. sere ee, SS. aL 9630 
jours of business: 9 a.m. " Saterday 
Opposite Paddington Generali Hospital, Buses 18B & 36 pass the door. 


-_-sweeeeereerererewrvyrvevwvwrvwrvwwewwwrrrrreryryeryryervwewvwvvvvevvvvvuvvvevvevwv,y 
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FOR VALVES AND SPARES FROM 


STOCK - 
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RETURN POST 


4 


N78 wt MNWUIO er 9/6\VR150/30 7, 
7/-|0z4 25 13/6|VU39(MUI 
4/6\P6\_...... 3) 
j-/PCC84 ... 8/6 
Cas |..11/6 
PCF8O ... 8/9 
PCF82 ...11/6 
PCL82 ...11/6 
 ipeones 10/-|ECC84 ...10/- PCLE83 ...13/6 
AZ3}...... ~ 10} ECC8S5 ... PL36—... 14/6 
DAF96 ... 8/—|ECF@0 ...12/ PL8! sl... N/- 
DFS .. - Sc lecres ii PLe2 8/6 
DK9 |... 8/-|ECH42 PL83.. 9/6 
DL96 ... 8/-|ECHSI PX25 ...12/6 
DM70_ ... 7/6 |ECL80 PY8O ... 7/ 
EABC80... 9/-|ECL82 PY8i ... 8/6 
... 9/6 |EF4I PY82 ... 7/- 
EB9! 4/6|EF5O PY83 ... 8/ 
EBC3 6/9|EFSOSYL  7/- PEN4VA  10/- 
EBC4! ... 8/9|EF8O PEN25 6 /- 
ee = $ales as 
ECCSI ... UP EF89 ...... PEN220A 4/- a 12K8M ...13/ 
ECC82 |... 7/6|EF9I ...... 5/ PENA4 12/6|VP23 6) ic : ie 12Q76T "66 
ECCS3 ... Ha EF9I(BVA) 9/-|MX40 ...12/6|TP25  10/-|VRIOS/30 8/-\SY3GT ... 7/6/6I5GT ... 5/-16X5GT ... 7/-|12SK7 ... 6/—|2IOVPT ... 3/6 
SPECIAL MAINS DROPPER RE- | METAL RECTIFIERS. TRE KIT COMPLETE £5/10/-.|GELOSO 9010 TELEPHONE 
SIST 


SMDI Philips 209U ............ 6/ 

SMDé Ulera Twin $8 TG 3 
SHDIS. Philip "at U and 

10s Beiasicasdsn 5/3 

subi a ......... 6/9 


SMD30 KB Rhapsody ales 6/9 
CLAROSTAT POTENTIO- 
METERS FOR STEREOPHONIC 
AMPLIFIERS, etc. 50K x 50K Log., 
100K x 100K Los. 500K x 500K A/Log., 
1 Meg. x! Meg. Log., 250K x 
Log., | Meg. x | Meg. Linear, 500K 
x 500K Linear. All 6/6 each. 
SWITCHES, WAVE CHANGE 
SWITCHES ETC. 


WAY 3/- ea. 

LE, 3 WAY, 3BANK 2/3 ea. 

seat QUALITY RECORDING 
TAPE 


1,200ft. on 7in. spool ............ 21/- 
850ft. on S2in. spool . --- . 18/6 
600ft. on Sin. spool 13/9 
200ft. on 3tin. spool 5/3 


COLLARO JUNIOR SINGLE 4- 
SPEED RECORD PLAYER UNIT 
IN CREAM, COMPLETE WIT 
PICK-UP FITTED TURNOVER, 
CARTRIDGE. Special Price 75/- 
each. Post 3/6. 
Garrard GC2 Crystal 
Black Iided case « 
Standard and LP styli. Price 15/6. 
4BA TERMINALS, RED 
BLACK, SUITABLE FOR BAT- 
TERY CHARGERS, etc., 1/6 each. 


PANL—air —— Black Crackle 
(Crystalline Black), 3/- tin. 
TUNING INDICATOR ESCUT- 
CHEON SUITABLE FOR EM80 
TYPE OF VALVES, 2/- each. 
TELEVISION TUBES 
REGUNNED, 12 MONTHS’ 
GUARANTEE 
MW31/74, £5/10/-; CRMIS52B, £6; 
MW/36/24, £5/10/-; CRMI4I ESI): 
CRMI23, £5/10/-; MW43 
CRMI71, £6. Carriage and eae 
10/- extra. Allowance on old tube if 
returned. 
SVB MINIATURE MIC. LS. 
L.P. 45 F. Iiin. x iin. deep. 


9,000 GAVS., Ferrite magnet, MAX 
loading 2.3 ‘watts. 25/-. 


Cartrid 
<n 25/ 


Alpha Range of Guaranteed 
Bridge Rectifiers suitable for 
Battery Chargers 6 and 1/2 volt 
output: 


2 amp. 7/- 
4 amp. .. 12/6 
3 amp. .. 10/- 
5 amp. 14/6 


ame LW9 Rectifier 250 v., 
250 mA. 19/6. 


wes STENTORIAN HFIOI2 10 
WATTS 95/- EACH. 


BSR Monarch aa Record Changer 
£6/19/6. 


SCOTCH RECORDING TAPE 
150/18, Jin. SPOOL 50/-. 
“Wireless World” Radio Valve 
Data Book 5/-. 

TAYLOR MODEL 127A MULTI- 
METER £10. 

High Resi ec Headph 4000 
ohms, 13/6. 

REPANCO FS 3 FERRITE SLAB 
AERIAL 7/6. 

Multicore Savbit Solder 5/-. 


HENLEY SOLON _INSTRU- 
MENT IRON, MODEL 625 24/-. 
J.B. ‘O° Gang Condenser 365pf, 
I gang 7/6. 

BELLING-LEE DIPLEXER L1338 


—— Transformer 5000/3 ohms, 
60 mA. 5/9. 


10in. 


~ 


ELAC LOUDSPEAKERS, 


Collaro Conquest, with Studio 
Pick-up, £6/19/6. 

ACOS CRYSTAL STICK MIC- 
ROPHONE 39/1, £1/19/6. 
nee Amplifier with speaker 
BIB RECORDING TAPE 
SPLICER 18/6. 

ga Circuits for Audio Amplifiers, 
ELSTONE MULTI-RATIO OUT- 
de TRANSFORMER 10 Watts 


oa, > hee ‘Stick’ Microphone 
CATALOGUE 


Our 1961 catalogue is now available. 
Please send I/- in —_ = for your 
copy. Trade catal it 


als 
Please attach your business letter 


Line Output Transformer for Pye 
V4 etc., 55/2. 

REPANCO DRR2 DUAL RANGE 
COIL, WITH REACTION 4-. 
We Spin Wheel Drive Assembly 


J.B. SOLID DIELECTRIC CON- 
DENSERS, .0005 4/6 each. 

lon Lmane Type IT6, IT9, BCII, 5/6 
each. 

Tc weempeeee. CONDENSER 
001 20KV 10/-. 

at carton SP5 for English Elec- 
tric T40 etc., 13/6. 

ERIE 6 AND 10 WATT — 
WOUND RESISTORS 2/- each. 
———~ Parma Co-Axial cable 6d. 
yard. 

SIGNAL LAMP FITTING 
—= GREEN AND AMBER a8 


oe way line cord. .2A, 100 ohms per 
foot, 1/9 yd. 

DROPPER RESISTORS FOR 
ULTRA TWIN 50, 5/3 each. 

T.V. Electrolytic 100-200 mfd. 275 v. 
7/6 each. 

CAR RADIO AERIALS (TELE- 
SCOPIC) 39/6 each. 

igranic type P50 Jack Plugs 2/9 each. 
OSMOR FERRITE ROD L& M 
WAVE 12/9 each. 

mm TT9 interstage Transformer 


MINIATURE I.F. TRANSFORM- 

ERS, 465 Kc/s 9/- pair. 

Low Resi  Headph 120 

ohms 7/6 pair. 

PLASTIC SPEAKER CABINETS 

FOR Sin. UNIT, WHITE 15/-. 

Acos Mic 40, with folding stand 19/6 

each. 

PICKUP MATCHING TRANS- 

FORMER BSR AF333 36/-. 

Collaro Mark IV Tape Transcriptor 

£17/19/6. 

CELESTION 2tin. 

LOUDSPEAKER 26/8. 

Rectifier RM4, 250 v., 275 mA. 18/6. 

MICROPHONE TRANSFORM- 
ER 100-1 RATIO 12/-. 

Repanco Mini 3, 3 Transistor Kit 
£7/10/-. 

GARRARD TA MARK II, SINGLE 


SQUARE 


heading. 


ADAPTOR 45/-. 

Elac Bin. x Sin. Loudspeaker 25/6. 

PIFCO ALL-IN-ONE RADIO 

METER 32/6. 

Repanco TT 10 Push-Pull Output 

Transformer 12/6. 

LINECORD 3 WAY .3A, 60 

OHM PER FOOT, 1/9 yard. 

we Tweeters, Elec or Plessey, 

100 ASSORTED RESISTANCES 

4-1 WATT 12/6 per 100. 

oe Saati BSR Type TCS, 
15/6 each 

DIODES: 1 OA8!I, GEX34, OA70, 

etc. 4/- each. 

—— Tape Spool Emitape 3/- 
each. 


CHARGER TRANSFORMERS 
2V, 6V and 12V, 4A, 21/9. 
Rectifiers, RMI, 5/9, RM3 7/3, MI 2/8. 
lin. HEAVY DUTY I5 WATT 
SPEAKER, 105/-. 

BSR Monarch UAI4, in 2 tone b 
£8/19/6. _— 
ACOS DUST BUG FOR AUTO- 
CHANGERS 23/4. 

Baffle Speaker Cabinet, 8in. 21/6, 
Tin. x 4in. 19/6. 

ACOS PICK-UP ARM TYPE 
GP54, WITH CARTRIDGE 29/6. 
J.B. SLIS, FM/VHF Dial Kit 25/6. 

3 PIN CONTINENTAL PLUG 
AND SOCKET 4/9 pair. 

Scotch ‘* One Five Special *’ New 3in. 
Reel 5/3. 

DUBILIER SUPPRESSOR KIT. 
1A. 5/6, 2A. 6/-, 3A. 6/6. 
3-WAVEBAND CONVERTOR. 
Med., Long, Short. Using OCI70 
Transistor. 4 pushbuttons. Wave- 
change on/off switches. Overall size 
3.4in. x 2.lin. x 1.8in. 


SET OF AERIAL COILS ....... 9. 
LF. STRIP. 460 Ke/s. 1|.F. amplifier. 
Pair of OCI69 Transistors. verall 


size 3.5in. x 1.Sin. x 1.5in.x lin. 92/6 
8in. x 3/8in. FERRITE ROD, 5/-. 


1 WATT A.F. AMPLIFIER. 2- 
OC7I Transistors direct coupled, 
cascade drive into a matched pair of 
OC74s in CLASS B Push-pull pro- 
viding up to | watt undistributed 
output from 5 MV to Kohn. 


PLAYER £8/10/-. 


Overall size 3in. x 2.2in. x 1.2in. 
92/6. 


ALPHA 


RADIO SUPPLY CO. 


t} i} 


2 | 


oprisiininen | Semen aang 


103 LEEDS TERRACE, 
WINTOUN STREET 


LEEDS 7 


i 


3/- un 


Friday. 


TERMS: Cash with order or C.O.D. 
and Packing charges ext: 
value 10/- ad 52 20/- add 1/6; 40/- add 2/-; £5 


C.O.D. fee and 

For full terms of business see inside cover 
of our catalogue. 

Personal shoppers 9 a.m. to 5 p.m. Mon. to 
Saturday 10 a.m. to | p.m. 


Postage 
ra, as follows: Orders 


otherwise stated. Minimum 


JAN 


Sr rterorresseoO 


. & 
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a] RCA AR8S8 RECEIVERS R1155 RECEIVERS 
79 | One of the most renowned American Communications Receivers ever The famous Bomber Command Receiver known the world over 
9/- manufactured. Widely used by all the Armed Services to maintain to be supreme in its class. Covers 5 wave To eye 18,5-7.5 Mc/s 7.5 
10/- World-wide Communications and Monitoring Posts under all con- -8.0 Mc/s. 1,500-600 ke/s., 500-200 ke/s., 200-75 and ~~ | and 
9/6 ditions. Employs 14 valves, and has 6 switched overla wave simpiy adapted tor normal mains use, full deta ay 5 = Al 
1s eae ~s one coverage. a ——— = — “~ mage — - in ect working - 
10/- , Automa’ jum and on demoz.stra ca = eee u 
10/6 gee "¥,¥ or Manual Noise Xa gt ay with pitch pane. pa A was ONLY Kent 4 had some use, ify 4 
; an a mn! ‘one ‘ excellent condit: 
is) Selectivity with Crystal , Aerial Trimmer, Choice of Head- A.C. MAINS POWER P. UTPUT STAGE in black metal 
tas 115-230 volte A.C. In Hae internal d Case aise 10}n, W.xilin Hex | by just Dluaeing fin, whhout any modifestina Fit 4 
~! .C. A % A Vy pD y 
10/- 19tin. D. Thoroughly reconditioned, immaculate in ap Spetennen, ker Cae DEDUCT 10/- IF PURCHASING RE- 
. 9/9 in perfect working order. “‘ D ” Model covers 500 ke/s-32 Me/s, price CEIV AND PO R PAC ER. 
8/- aa “LF” ar bert — ke/s. and 1. —— ( — $35 — ee FT cen lea or 1/3 Fel pa booklet which 
. 8/- add carriage 30/- an - deposit on returna’ case). ves technica: su free with 
- 8.A.E. brings illustrated descriptive leafiet. each receiver. Add carriage 10/6 for = 5/- for Power Unit. 
8/6 
10/6 - | ROA Sin. P.M. SPEAKER in heavy black crackled metal UNIVERSAL VOLT—OHM— V.ELY. RECEIVER TYPE R.1892. A superb 15-vaive 
. 8/6 With ARS. Receiver or any eet with 3 hans out vat, MILLIAMETER being fully tunable over thet range, with provision, for 
. 6 ae ee MAKER'S CARTONS ONLY AC. and D.C Controt. Has 2 stages of B.F., 3 of LF. BFO 
in /6). Reads A.C. .C. . ete. Pitted with 2m. meter for Oscil 
= Volts up to 1,000 in and Ando gna checking. Siae 10a. ® 10in x 10in 
. CANADIAN MOVING COIL PHONES. Low resistance, at 1,000 Used but in very good order. thoroughty air tested beiore 
ONE Gited pele cnaatng Gant cr math, and lamer 0.p.v., D.C. rent eS, SS, Sees SS em oS 
—— NEW. ONLY 19/6 — 1/8). feck plug. (3 ranges) to 600 mA. and circuit diagram. ONLY 99/6 (carriage, ete. 10/6). 
7 joscope ARS Hard Valve Tune Base with 2: py, SS moving iron ty with Gin. Mir deale roading 
b— of 1-5-40 milliseconds but easily converted fora | movement 300 Wp to 150 volte A.C. at 400 and 1,200-2,400 cycles. In 
gy me FR A EL RS. sensitivity. Easily substantial oak case with removable lid, overall size 
Jutput ~~ Se ee Se ee ee » | read open scale. o> = Se. x sie Seaeety Gat Se Ge by > 
pack for 115 v. -230 v. mone fuliy fuse protected. | Dimensions 5}in. x Bread new and unused. ONLY Gn yy, -- be 
6 Employs 2}in. Tube ACR 10, Front panel 19in. x 7in. | 3hin. x 2}in. uti- supplied for 50 cycles use. either rr volts or 0-300 
for rack mounting, depth 12in., or cam be used in Steel | fully made, and fully volts, same price 
— Transit Case on bench. suggested Modi- | cuaranteed. Ba pee 
Y, fication data. BRAND NEW AND UNUSED. ONLY | Yi} POWER UNIT TYPE 3. Primary 200/250 volte A.C. 
ia £12/10/- (carriage 15/-). inteenel ge 59, 6 50 cycles. of 250 volts 100 mA. and 6.3 volts 
CARRYING CASES, solid leather. SLIGHTLY USED. | tery. ONLY | HLT. current and voltage. Por normal rack mounting (or 
Internal dimensions 8}in. H. x 8fin. W. x 4#in. D. bench use) ha y front panei. Size 1¥in. x 7in 
Tcs, | Fitted lock and key, and shoulder strap. Ideal for Test N NLY carriage 
| Instrument, Camera and accessories, etc. ONLY 25/- 
pan, | | == DOUBLE BEAM 
BO 342 RECEIVERS. A few only of these famous Ameri- 
pe 3/- cam sets covering 1.15-18.0 Mc/s. in six bands. Internal oscil LLOSCOPE 
115 v. A.C. Mains pack. A super receiver in first-class 
condition and perfect working order. ONLY £25 
MERS (carriage 15/-). 
siya, || BROAD OUTRO Ms Teen TUBES 
- futpu' 'y 
VATT = rae 5 amps. Complete In lash —_ Type CV 1596 equivalent to Cossor 
O9D as used in oscilloscopes by 
— a ae ae sor a 1) ‘Wicehewe Bet. Cossor (339 series). Hartley and 
uUTO- UNUSED. ONLY 16) per lead. Erskine (13 series). Listed at 
PM. SPEAKERS sin. 19/6,.6Hin. 17/6, m U-, £12/10/-. 
, 21/6, a. - 
SPRAGUE CONDENSERS. Metal cased wire ends. New Our price £2/ 19/6 (carriage 6/6) 
TYPE fd. 1,000 v. and .1 mfd. 500 v. dozen. j ’ 
oe rk. ee ge eee v. 7/6 per dozen. Brand new in makers’ crates 
>. 
HETERODYNE FREQUENCY 
PLUG W l11I91A WAVEMETER 
METERS TYPE LMI4 emi 
ew 3in. 100 ke/s to 20 Mo/s. in in Bevitched bands and Ie virtually 
BC22: Power require: L.T. and 
40-60 volts H.T. Complete with © Calibration Book, 
. KIT. Crystal, Operating Valves and fu!! set of spares. BRAND 
NEW IN ORIGINAL TRANSIT CASES. ONLY 
RTOR. | £9/19/6 (carriage 15/-). 
Oc!I70 
aan METERS 
F.S.D. SIZE AND TYPE PRICE 
tine 9/-. 25 microamps D.C. 2}in Proj. circular 59/ 
: D.C. 2pin. Flush circular 59/ 
»plifier. 50 microamps D.C. 3}in. Flush circular 80/- 
Overall | microamps D.C. 2}in. Flush circular 39/6 
. 92/6 | 1 milliamp D.C. in. Flush square 22/6 
lmilliamp D.C. 2}in. Flusb circular 30/- 
wet Fret ratlee neta cl the wekanowe boaet | fmmuns Da sie'pen cor | Be 
of ie we! wn ! BOs ci - 
Frequency y Meter, "but has ~— additional So = mmilliamp a 2}in. org pe 12/ 
Cults and Cryatal control engure ae ee. and in 7 poe Do. wg = jens nad a8 ae a ss 
So tiles ep en © Miguel Guneteten, Gen auly Goin. 1 900 celle A.C. 2in. Flush circular Ft NEW iB MAKER'S PACKING. ONLY woe r— 
8in. x 8}in. Full information on * request. 500 volts AC. 2in. Flush circular 25/- riage 1 


f Cash with order please, and print name and address — 
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


el | HARRIS ELECTRONICS 
cover | | (LONDON) LTD. 
ae Radio Corner, 138 Gray's Inn Road, London, W.C.1. Phone: TERMINUS 7937 


Open until ! p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross. 


WIRELESS WoRLD 


January, 1961 


pm LIMITED 


ne. GERRARD 
SMITHEX 


= LT. RECTIFIERS. Full 


Pros add postage. 


aint," All 200250 ¥. pri ~— oe or 


15, 18, 24 or 20.2 A. 18/6; 3, 4, 5, 6, 8, 10, 12, 
15, 18, 20, 24 or 30 v. 4 A. 30/-. P/P 1/3. 


I Megohm 1% WIREWOUND RESISTORS. 
10/- per doz. 


6 VOLT AC/DC BUZZERS. 3/6 ea. P/P 6d. 


CV. 320. lin. C.R.T. 4 v. heater, 600-1 kv. 
anode. Boxed, 19/6 ea. P/P 1/6. 


MARCONI TF. 340 OUTPUT METERS. 
wm perfect order. £9/19/6 ea. 


MARCONI TF. 373 UNIVERSAL IMPED- 
ANCE BRIDGES. Reconditioned to maker's 
spec. O-I » 0-100 mfd., 0-1 megohm, 0-100 
Q. each on 5 ‘ranges at 1,000 c/s., £35 ea. 


MARCONI TF. 329 ‘“‘Q” METERS. Range 
0 to 500 Q. Frequency 50 kc/s to 50 me/s. Re- 
conditioned to maker’s spec., £65 ea. 


Haat eT at Ha le 
o°s es way, 32 way, 
5/6; 3 "Teas 12 way, 3B., 7/6; 8 pole 5 way, 


ry "16. P/P extra. 


DEAF-AID EARPIECES. €ER.100, 250 o 
imp. 4/6; ER.250, 1,000 ohm imp. 7/6. PIP. ry 


PAINTON MINIATURE JONES PLUGS 

AND SOCKETS. Ali new. 2 pin 2/6 pr.; 

4 pin 3/6 pr.; 6 pin 4/- pr.; 8 pin 4/6 pr.; 12 pin 

gt 18 pin 7/6 pr.; 24 pin 8/6 pr.; 33 pin 
pr. 


MINIATURE PYE COAXIAL PLUGS AND 
—" Available male or female cable, per 
pr. 


75 K.V.A. AUTO TRANSFORMERS. 
115/230 volts. Brand new, boxed, ex-U.S.A. 
£15 ea. Plus carr. 


POST OFFICE pag)“ HANDSETS. 
Standard type, 12/6 ea. 


A.R. 88 WAVECHANGE SWITCHES. 8 
banks, 6 positions, complete with all screens. 
New, boxed, 17/6 ea. P/P 2/6. 


AMERICAN HS-30 LIGHTWEIGHT HEAD- 
SETS. Res. 50 ohms. Extremely high quality. 
Brand new, 15/- pair. P/P 1/3. 


AMERICAN SPRAGUE/MICAMOULD 
CONDENSERS. Highest quality, .! mfd., 500 v. 
01 mfd. 1,000 v. 6/- per doz. P/P 9d. 


AMERICAN H.T. BATTERIES. Brand new 
Tapped 90 v., 674 v., 45 v., 224 v., S/- ea. P/P 1/6- 


PLESSEY 
24 VOLT D.C. PUMPS 


FIELD TELEPHONES TYPE F. 
Ideal for all 
intercom. 
systems, 
house, 
office, 
building 
sites, etc. 
Generator 
bell ring- 
ing, 2 line con- 
nection. Sup- 
plied complete 
with ——— 
and wooden ye | ~ 
case, fully costed. £4/19/ 

pair. P/P 5/-. 


1,000 WATT MAINS ISOLATION 
TRANSFORMERS 

rimary, 230 v. secondary. Ex-Ad- 

tiie heavy-duty type. New boxed, £5 ea. 


raaseno TABLE TOP TRANSFOR- 
MERS. ut 230 oe 50 c/s. Output 620/550/ 
7 375/860 


ize et x 64 x Stin. Brand new, 


. 250 mA., 5 v. 3 amp, 
am 
a 43). - ea, P/P. 5/-. 


12/24 v. D.C. MODEL MOTORS. Reversible. 
Brand new, 8/6 ea. P/P I/-. 


200/230 v. A.C. MAINS MOTORS. Made for 
hair dryers. New, 12/6 ea. P/P 1/3.. 


E.M.I. 50:1 MICROPHONE TRANSFOR- 
MERS, 4/6 ea. P/P I/-. 


GERMANIUM DIODES. General purpose 
ype = High quality type equivalent to 


TRANSISTORS. Red spot, 3/6 ea. White 
spot, 3/6 ea. Yellow/green, 4/6 ea. ‘Red/yellow, 
7/6 ea. P/P 3d. 


125 ke/s to 20 me/s. As new condition. 
Supplied complete with valves and crystal 
but no calibration charts. Only Z14/10/. ea. 
P/P 7/6. 


FIELD TELEPHONES TYPE H. 
for all intercom. systems. Generator bell 
ringing, two line connection. Supplied com- 
plete with batteries, ready to operate, 62/6 
each, P/P 3/6. 


Ideal 


SPARES KIT FOR CR.100 RECEIVERS 
Contains 15 valves: 2-U50, 2-DH63; 2-KT63; 
2-X66; 7-KTW6!. Condenser and resistor packs, 

ts, toggle switch, ry a transformer, etc. All 
Gan new, 59/6. P/P 


R.C.A. LOUDSPEAKERS 
High-quality 3 ohm speaker housed in black 
crackle metal case to match AR-88 or H.R.O. 
receivers. Supplied brand new and boxed, 
45/- ea. P/P 3/6. 


7 SPEAKER BARGAINS 
R.1155 COMMUNICATION RECEIVERS — i Bc we 
Standard Model Frequency coverage 3in. Plessey 5 chm 15/6 
75 ke/s to 1,500 kee and 3 mc/s to 18 me/s 3in Rola 3 ohm 17/6 
on 5 bands. New improved geared slow- 4tin Plesse 3 chm 15/6 
motion drive fitted. All receivers over- Sin, Gusdneas 3ohm 15/6 
hauled, aligned and tested.  £8/19/6 ea. 6tin Plesse chm 17/6 
P/P 7/6. Combined A.C. mains power pack — o— 5 cn 19/6 
and audio output stage supplied. 85/- extra. 10in. R.A. 3 ake 27/6 
12in. Plessey 3 ohm 29/6 
BRAND NEW MEDRESCO HEARING 6x4in. Plessey wafer 3 ohm 12/6 
AIDS 7x4in. Plessey 3 ohm 15/6 
Supplied fully tested and complete with ear- 8 x 6in Rola 3 ohm 17/6 
iece, leads and battery pouch. Incorporates 10 x 7in Plessey 3 ohm 27/6 
5 sub-miniature valves and sensitive crystal 12 x Bin Plessey 3 ohm 49/6 
mic. Only 32/6 each. Batteries 5/- extra. 8x 23in. Goodmans 3 ohm 17/6 
Pf? W-. All brand new. Please add postage. 
BC.221 en FREQUENCY | AMPHENAL IS PIN UNITERS. Brand new 


3/6 pr., ditto 18 pin, 3/6 pr. P/P 6d. 


4 POLE Il WAY METER SWITCHES. 4 
bank 6/6 ea. P/P 9d. 


LEACH 12 v. DOUBLE POLE AERIAL 
CHANGEOVER RELAYS. 7/6 e2. P/P |/-. 


SOUND-POWERED TELEPHONE HAND- 
SETS. Just connect with twin flex for complete 
telephone system. No batteries required, 15/- 
P/P 1/6. 


INSTRUMENT TRANSFORMERS. — 
240 v. primary. Secondary 220 v. 85 mA and 6.3 v. 
3.5 amps. New, 9/6 ea. P/P 1/3. 


CONTACT-COOLED RECTIFIERS. 125 v. 
85 mA 3/9; 250 v. 50 mA 5/6; 250 v. 85 mA 9/-; 
250 v. 75 mA, full-wave bridge, 12/6. P/P 6d. ea. 


HOOVER ROTARY TRANSFORMERS. 
Input 12 v. D.C.; ws 310/360 v. 30 mA. New, 
boxed, 12/6 ea. P/P 1/3. 


COLLARO STUDIO TAPE TRANS- 
SCRIPTORS 

Latest 1960 model 3 speeds, 1%, 3? or 7}. 
Fitted with 3 separate motors, digital counter, 
press-button switching, provision for fitting 
extra stereo head. Supplied brand new and 
guaranteed complete with spare 7in. spool, 
£12/10/- ea. P/P 3/6. 


DON Mk. 5 FIELD TELEPHONES 
Ideal for all intercom. systems. Buzzer 
calling, 2 line connection. Housed in metal 
carrying case. Supplied complete with 
batteries, fully tested, 39/6 ea. P/P 3/6. 


R.C.A. PLATE TRANSFORMERS 


PORTABLE PRECISION VOLTMETERS 
Brand new moving 
iron instruments by 
famous manufac- 
turer. Housed in 
polished teak case, 
8in. mirror scale. 


v. — 320 v. 
with- 


Accu’ 
in in ee seed 


= ' E.M.I. LOW VOLTAGE POWER SUPPLIES. 
Primary 200/250 v. 50 cycles. Secondary 
Self lubricating, capacity 60 g.p.h. at 30 Ib./sq. | | 2,000/1,500/0/1,500/2,000 v. 500 milliamps | 200/250 volt inpus. Output 6 volts 3 amp. D.C. 
in. Will operate O.K. on 12 v. $ BSP inlet/ Supplied brand new and boxed, £6/10/- ea. <auaincmer and choke, 2 electrolytics aad comma 
outlet union. Only 15/6 ea. P/P 2/6. P/P 10/-. rectifier. Brand new, 35/- each. P/P 3/6. 
| HOURS OF BUSINESS: 9%a.m.-6 p.m. Thursday | p.m. Open ali day Saturday. Please print name and address clearly. 
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LOOK! THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO 
e ADVERTISE IT IS WORTH YOUR WHILE TO PAY US A VISIT 


BRAND NEW Boxed HIGH FIDELITY P.V.C. BASE RECORD- 
x: 

100 MICROAMP ING TAPES 
METERS. Standard 
2tin. flush panel mount- 
ing. Scale calibrated 
0-100 microamps. 

each. P/P. 1/3. 

Also available 3}in. panel 
mounting 62/6 each. 


BARGAIN PRICES 


3in. spool 225ft. L.P. 
6/-. Sin. spool 600ft. 
std. 12/-. Sin. spool 
900ft. L.P. 17/-. S#in. 
spool 1200ft. L.P. 19/6. 
Jin. spool 1200ft. std. 
19/-. Jin. spool 1800ft. HALLICRAPTER $-36A U.H.F. COM- 
L.P. 29/-. MUNICATION RECEIVERS. This is 


MAINS PANEL NEON INDICATORS. 
Chrome escutcheon, flying lead connections. 
Available red, green or clear, 3/6 each. P/P. 6d. 


wate, ALUMINIUM CHASSIS. 18 swg. four sided, SPARE PLASTIC SPOOLS, 5iin. 2/3; 7in. 3/6. ae yas = al wency 
reinforced corners. All sizes 2tin. deep. 6x 4in, New, Boxed, Guaranteed. Post extra. le of receiving F or A.M. signals. 
de for 3/6; 74, x Shin. 4/65 10 x 7$in. 5/35 INE x 7tin. 6/-; Circuit incorporates calibrated § aaeer, 
134 x 9in. 6/9. Post extra. B.F.O., noise limiter, etc. Operation 110/ 
PARMEKO MAINS TRANSFORMER. fine | HALLICRAFTER 6 VOLT VIBRATOR 230 v. A.C. Output for ‘phone or speaker. 
sFOR- heavy duty job. Primary 0/110/230 volts. Sec. POWER SUPPLIES. Magnificent units Supplied reconditioned and in superb con- 
350/0/350 = -~" "Se yp. 5 ee 5 volts 4 housed in grey metal case and supplied with dition. Price £27/10/- each. P/P. £1. 
amps. New, box all necessary connectors, etc. Made for NEW BIOCK PAPER CONDERNCERC 
urpose = PRECISION WIREWOUND POTENTIO- | SX28, S27, 536 receivers, etc. Output 300 | Nicregol "Vireseol tome 28 ald eee, 
ent to MET . Linear track, 34in. dia. Available volts 170 ma., fully smoothed. Supplied new .25 mfd. 7.5 kv. 10/6; .25 mfd. 10 kv. 15/-; | mf 
5k; 10k; 25k; 50k and i d. 
100 ohm, 500 ohm; Ik, 2.5k; LM 25 an boxed, 29/6 each. P/P. 3/6. 600 v. 1/9; | mfd. | kv. 3/6; | mfd. 2.5 kv. 6/6; 
White 100k ohms. All 10/6 ea. P/P. if-. \ ould. Sky. 15 ids Ste aies2 mld. 600 v. 4/65 
yellow, 750 WATT AUTO TRANSFORMERS. 6: My 4 . . 
Fine heavy Admiralty type. Tapped from AVO SIGNAL GENERATORS. _Fre- Sov eens rie k LS ke. Sse lOmta: yay ine; 
une to prs to give any spot voltage. quency coverage 95 kc/s. to 40 mc/s. Ideal for 32 mfd. 500 v. 17/6. Post extra. 
each. . 5)-. all general radio work. Supplied fully tested 
sae CRYSTAL pope 
17/6 POTTED “Cc” CORE CHOKES. 16 H. and checked. £7/19/6 each. Operation is 8 . a a 
Ho 150 ma.; 20 H. 100 ma.; 16H. 120 ma.; 20H. 80 | from 2 v. and 60 v. batteries but original ee pao 
ae ma.; 100 H. 30 ma. All 10/6ea. 5H. 500 ma. 17/6; | Avo mains units can be supplied at 19/6 ea. lead. ONLY 15/6 each. PP. I/-, 
in 10 H. 500 ma. not potted, 25/- ea. Post extra. P/P. 3/6. and fi High fidelity stick type, metal cased 
15/6 FERRANTI POTTED FILAMENT TRANS- fitted with switch. 
17/6 | FORMERS. . _frimerten, tapped. 200/259 we Supp — screened lead 
19/6 1. 6.3v. ct. 5.6 amp; 6.3v ct. 4.8 amp; 6.3v. ct. FI screen: ng 
216 | | amp.; 19/6 ea. 2. 6.3v. ct. 3.3 amp.;6.3 v. ct. | ape VeLEretooees TyPEs t. nector. ONLY Fils one 
29/6 amp; 6.3v. ct. .9 amp; 6.3v. ct. 6 amp; 15/6 ea. Ideal for all intercom systems. House, office P/P. I/-. 
12/6 P/P. 2/-. or building site. Generator bell ringing. Two 
15/6 POST OFFICE JUMPER LEADS. Screened | 'in@ connection. Supplied complete with 
17/6 twin lead fitted with two standard jack plugs, batteries, fully tested. As new, 59/6 ea. 
ae 3/-ea. P/P. 9d. P/P. 3/6. 
17/6 ry ~~ e~--y — 1700 
+1700 ohm coils. ingle pole changeover. 
Miniature sealed type. New, boxed, 15/6 8 RANGE SUB-STANDARD D.C. 
wees ea. P/P. 6d. AMMETERS 
id new Ranges 1.5, 3, 7.5, 15, 30, 60, 300 and 450 
ROTARY TRANSFORMERS. | 12 volt D.C. amps. 8in. mirror scale. Housed in polished 
input. Output 250 volt 80 ma. 22/6 ea. Ditto ; . 
ES. 4 6 volt input, 22/6. P/P. 2/6. teak case. Supplied complete with all shunts | POTTED TRANSFORMERS. 230 v. primary 
| CHOKE BARGAINS. 4H. 22.5 ma. 2/6; 5H. | 27d leather carrying case, £15 each. P/P. 7/6. | Secondary 350/319//310/590. v. 220 ma. To 
ERIAL | 60 ma. 3/6; 5 H. 200 ma. 5/6; Collins 8 H. 100 ma. 6.3 v. 13 amps.; 5 v. 4 amps., 49/6 ea. P/P. 3/-. 
IP I/-. 8/6; Rich & Bundy 50 H. 120 ma. 12/6. Post extra. }+ pane yout AUTO "TRANSFORMERS. 
: “cr wa -§ w. $ w ‘ost extra 
AND- HEAVY “‘C CORE TRANSFORMERS. PHOTO VOLTAGE AMPLIFIERS 100 AMP. A.C. MOVING IRON METERS. 
230 volt primary. 725/700/675/0/675/700/725 voit . ‘ a ¥ : Re 
mplete 500 ma. 6.3 v. 6 amp. 6.3 v. | amp. 5 v. 6 amp. New, These special units contain a | microamp. Gin. scale. Modern type, flush mounting ideal for 
15/— ea. boxed, 72/6 ea. P/P. 5/-. 5 Tinsley mirror galvonometer and a double setae. etc., new, boxed, 65/-._ P/P. 3/6. 
FERRITE CORED LOOP AERIALS. Opera selenium photo electric cell. Brand new, N RE E.H.T. TRANSFORMER. 230 v. 
: ° primary. Secondary 3,850 v. 5.5 we 4y. 4 ,ore c0 
0/210) tive up to 2mc/s. New boxed, 22/6 ea. P/P. 2/6. £9/19/6 ea. P/P. 7/6. 4 v. | amp. New boxed, 52/6 each P. 2/6 
d 6.3 v. ADMIRALTY SLOW MOTION DRIVES. JOHNSON VARIABLE INDUCTANCES. 
180°, scaled 0 to 100. Fast and slow knob with i? — og 24in. Supplied brand new boxed, 
me | Snore eee RECORD CHANGERS/PLAYERS ete 
nA 9/-3 | a ; Re, tothe 0 Bargin prices, all new and guaranteed. METER BARGAINS 
6d. ea. 24 AMP. VARIAC TRANSFORMERS. COLLARO CONQUEST. 4 SPEED 20 microamp D.C. M/C flush rd. 2tin. 69/6 
Primary 230 volts. Adjustable sec. from 185 AUTO CHANGERS. £6/15/- ea. P/P. 3/6. 25 microamp D.C. M/C proj. rd. 
— to 250 volts. 24amps, €12/10/-each. P/P. 10/-. BSR. UAB asreep AUTO CHANGERS eee o> Me ee 
. New, £6/15/- ea. P/P. 3/6. ush rd. 
“Cc” CORE POTTED L.T. TRANSFOR- 100 microamp D.C. M/C flush rd. 
wir a a we 3v.3 «3 SCAVERD T9/6ee PIPUe SINGLE 4 microamp oe Me proj. rd. 
. 6.3 v.3 amp v. 3 amp. v. 3 amp., v. “ sat microamp D. ush rd 
t's amp., 21/- ea. P/P. 2/-. | milliamp. D.C. M/C flush sq. 2in 
‘2. 6.3 v. Samp., 6.3 v. 4 amp., 2 x 6 6.3 v., 3 amp. 1 milli D.C. M/C flush rd. 24in.. 
6.3 v. 2 amp., 6.3 v. 1.5 amp., 6.3v.1 amp., 35/- ea. I milliamp. D.C. M/C flush sq. 4in 
| P/P. 2/6. 24 VOLT D.c. » -* ~ regu D.c. M/C lush 
_ "htt sat eee 
VALVE VOLTMETERS No. 2. A labora- FUEL PUMPS. 15 amp. D.C. M/C proj. rd. 2i - 
tory instrument at a fraction of cost. Five 120 wait D.c. MIC floth ea. Shin 
ranges A.C. and D.C. 1.5 v., 5 v., 15 v., 50 v. Perfect condition, 300 volt A.C. M/C rectifier flush rd.24in. 25/- 
and 150 volts. Operation 200/250 volts 300 voit A.C. M/! flush rd. 24in.......... 25/- 
A.C. Supplied as new, fully tested and com- 15/6 ea. P/P. 2/6. 500 volt A.C. M/I flush rd. 2$in.......... 25/- 
5 plete with jot oy mounced H.F. probe. 1,500 volts electrostatic proj. rd. 24in. 25/- 
£17/10/- each. P/P. | Postage extra. 
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fi Mp SPECIAL OFFER 
if INE DETECTORS No. 4A 


For detecting Ferrous or Non- 

Ferrous Metals:— Underground 

Pipes—Cables—or any hidden metal- 

lic objects to a depth of 24in. at full 

signal. Or greater depths can be obtained 
at a lower signal strength. 


CARRIAGE 
U.K. 
10’6 


Complete equipment comprises: Search Head, 

Amplifier, Headset, Control Box, Telescopic Rods 

for Search Head, Search Head Test Unit, Test Depth 
Measure and Holdall Haversack. 


Complete equipment supplied in original transit cases, with circuit and operating instructions. 
Batteries if required 8s Od extra, 67} volt/1.5 volt. 


THE EXPORT ONLY 
rer sah Cs ete Tent osu fe 
n c/s c/s, s, 
INSTRUMENTA TION 132 Me/s, a(S) 136-174 Mc/s. R.F. output 10 watts. A.M. Single Channel, 
crystal controlled. To operate from 6 v., 12 v. or Mains supply sources. 
PEOPLE Reconditioned with same as new guarantee. Prices from £55 per complete 


station FOB U.K. Port, as illustrated. 


VARIABLE VOLTAGE TRANSFORMERS 


TYPE BS 

5 amp. 260 v. output, as 
illustrated ............ £8 10 0 
TYPE BIO 

10 Amp. 260 v. output £17 15 0 
TYPE B20 

20 Amp. 260 v. output £32 0 0 
Large easily read Dial calibrated 0-260 v. Totally 
enclosed with Input and Output Terminals. 
Ideally suited for Laboratory experimental work 
and Schools. 


TRANSFORMERS & sneer REACTORS 


Iva-30Kva to Specification. 


COMPLETE INSTRUMEN- 
TATION INSTALLATIONS 
FOR INDUSTRIAL PROCESS 
CONTROL. 


GENERALLY AVAILABLE 

H.F. Radio Transmitters 300 watts Modulated R.F. on. 

H.F. Radio Telephones 14-12 Mc/s, 25 watts R.F. Outp 

Military Wireless Sets of very many types including Handy-Talkies. 
Spares of all types for military | equipment. 


eld Telephones of all types, hboards and line Pp of British 
Post Office types. 
bpd Telephony Systems—Terminals and Rep s—Comp of 
es. 
THE ELECTRONIC & MECHANICAL ENG. CO. LTD. | 3,°Ficapy smiene—Tarninis and Rapeter—Compenns of 


FORGE LANE, HALESOWEN, BIRMINGHAM Aiveratt Radio Compasses, Distance Measuring Equipment and also 10- 


Channel V.H.F. Radio Telephones 
Telephone: Telegrams. EMEC R. GILFILLAN & CO. LTD. 
Halesowen 2656 Halesowen, Birmingham “ay Sout sine. We BANK CHAMBERS 


29 SOUTH STREET, WORTHING, SUSSEX 
(Se SE BREE ERBERERE SRST TARR BRE : Worthing 8719 & 30181 
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—— RADIO CLEARANCE LTD.——— 


Me gy: 27 TOTTENHAM COURT RD., LONDON, W.| Telephone: 
INVITED The oldest Component Specialists in the Trade yo gts 


FOLLOWING THE STUPENDOUS SUCCESS OF THE 


“MIRACLE” 


WE NOW INTRODUCE FOR 1961 


me“ CONTESSA" 


Areally remarkable 2-Band 6-Transistor Superhet Kit 
as displayed at the Radio Hobbies Exhibition. 


Study these brilliant features which cannot be found in 
any other kit—the Contessa is the professional looking 
set with the professional performance. 


@ Waveband coverage of 530 kc/s to 1,620 kc/s and 160 kc/s to 


270 ke/s. 


Assured reception of at least a dozen , > in daylight! 
Large clearly-calibrated station-named dial. 


Internal high-gain Ferrox aerial. 
| ratio slow motion tuning. 


Fitted with the latest 1200 line high-flux loudspeaker. 
Power of 410 milliwatts from the single-end 


stage. 

3 Specially designed aerial matching coil for use in a CAR. Y 
Only first grade Cullpquevasseed azda hed tr 
and diodes are used, 


numbers. 


—~ final 


@ Double tuned IF transformers for maximum gain and knife- 
edged selectivity. 


@ Fully drilled printed circuit panel marked with component 


AL by two-colour case measures 10 x 7; x 3}in. and wei rox. 
ibs. when assembied. tens ence 
o Selitien lasts 4 months with normal usage. 
pplied with detailed y instructi 


iron required. 


, diagrams 


+ @ Anyone can build this set—everything supplied—just a soldering 


Inclusive price for all associated components, cabinet and battery, complete in every detail. 


(or our BUY AS YOU BUILD SCHEME, any parts sold separately. 
Send for comprehensive descriptive Manual and Parts List, 3/6 post free.) 


“£11-10-0 


Pius 3/6 Regd. P.P. 


MOULDED TROPICAL PAPER CONDENSERS 


Small, pon-inductive, insulated, high-grade Capacitors. 
150 v. Wkg., "15 Mfd. 5% 10d. .22 Mfd. 10% 9d. 2 Mfd. 
10% 1/10. 250 v. Wkg., .068 Mfd. 9a. .1 Mfd. 1/1, 0 Mid. 
2% 1/4. 1 Mfd. 10% 1/7. 500 v. Whkg.. 680 pF.. 1,000 pF. 
1,500 pF., 2,200 pF., 74. each. 3,300 pF., 8d. 5,000 pF., 
6,800 pF., .01 Mfd. 9d. each. 8,200 pF., 1/-. .022 Mfd. 
03 Mfd. 1) . .047 Mid. 2% .05 Mfd. 114, each. 
‘1 Mfd. 114. | .25 mtd. 1/7. .6 Mfd. 1/3. v. Wke., 
470 pP., 10% 820 pF., 1,600 pF., 2,00C pF, 8d. each. 5,000 
pF., 6,800 p id. 104. 1,000 v. Wke., 


VALVE HOLDERS 


4 pin UX, 7 - 2 pin Brit. Pax. 34. 7 
Octal Pax. 34. nat. Octal McMurdo 64, 


Dotal Pax. 34. Loctals. Amp. 64. B7G Pax. 64. B7G 
P.T.F.E. 84. B7G@ Cer. eye valve retaining 
spring 1/-. BSA Pax. p. 64. BSA Cer. 8d. 

‘ax. Gd. . 104. BOA Se with saddie and 
vaive retaining spring 1/-, BOA Cer. l/-. BOA 
Caps. 6d. BOA printed circuit 10d. -B7@ Valve cans 64. 


TRANSISTOR COMPONENTS 
MINIATURE ny ym ie CONDENSERS 
Most with sleeves, all + aie nd 
-1 mfd, 50 v., 25 wat. 1 pay 1 mfd. 10 v, 
v. 5 mid. 25 v., 
ib : ‘wo % 10 mid. 
) =? -» 25 mid, 
SUB MINIATURE TRANSISTOR COILS 
~ of 3 LF. Transformers 470 Ke/s plus Oscillator 


coil. 
As specified for Mazda Circuits 23/6 complete. 
compl 


As specified for a Circuits 23/6 ete. 
a oe ng Sat os 
WTc 470 ine. LF. Transformers 4/- each, 
76 pair. 
ag 


ganees 
5K., 50K., 330K., 1M, 2/-, 5M with switch, 
4/6._5K., ‘6, soix preset i 1M Transistor Pots 2/-. 
5K ‘Transistor P ‘ots 1/6. 
‘YY MOULDED TRACK POTS 
“4 SHORT SPINDLES) 2/6 each. 


SWITCHES ‘AR 
ise 1 fia. dis. Sia. Price 2: 
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole 3 way. 
2 pole 4 way. 2 pole 5 way. 2 pole 6 3 pole 3 way. 
3 pole 4 way. 4 pole 3 way. 

POTMETERS CARBON—HI-GRADE 

Moulded Tracks. Diam. l}in., 2jin. spindles. 5K , 10K. 
25K. Linear only. 50K., 100K., 250K., 500K. 1M, 2M, 


Linear, less witch, 2/6 each. With switch 4/6 


EY86 High Voltage holders 1/3. 1000, 2500, “4000, 5000, Ik., 2k., 2.5k., 5k., 10k., 25k., E.C. Metal Rectifier 250 v. 250 mA. 10/-. 34 Meg. 
50k., 100k., 250k., 500k., 1M. Ug = 8 mis == 2 ea wnat léin., 17in 
MINIATURE METALLISED APER 2/6, 3’ jus p-p.). 
RIABLE ERS ~~ DENSERS {i tin. 100 A 
NDENS = as SS MISCELLANEOUS 
bes raguaies .005 MFD., .0022 MFD., .002 MFD., .001 MFD., 84. clips 44, Coax. Plugs and 2/2 per pair. 
Twin Gang .0005 MID. 2in. x 2in. x 1fin, Spindle fein Peach. .02 MFD., .04 MPD. Price $d. each. Condenser clips lin., 1#in., 1fin., and 1jin. 64. es. Parmeko 
A Choke 8/9 Hy. 100 mA. 6/6, 500 pF. 15 Kv. 
min ew in Gang .0005 MFD. 2}in. x l}in. x 1fin. Spindle MIN. POLYS' COND: 
fo 5/ 8 with Trimmers 6/6 and Dust cover 7/6. 10 PF. 50 pF., 59 59 DF. 75 pF., 82 pF., 100 pF., 125 v. ae poe 2/6. ~ - Sg ane 
AM/FM 2-Gang Condensers. 500+20 pF., 3/6. each. pF., 350 pP., 390 cam 470 pP., 560 rator Hash Chokes 1/-, E wl 
Mi 1,000 pF., 1/300 oi 4,000 pF., 9d. each switch 1/- 


DISC CERAMIC CONDENSERS 500 v. Wke. 


8.2 pF., 470 pF., 500 pF., .001 Mfd., .002 Mfd., .0025 Mfd. 
003 Mid., .005 Mfd. @d. each. .01 Mfd. 9d. 


TV PRESET CONTROLS 


Knurled knob and 6BA fixing holes. Diam. lin. 1909 5K. 
M.. 


10K., 25K., 50K., 100K., 200K., 250K., 500K.. 1.5M.. 2 
1 wirewound 1/6. 


/Beach. 25K. 


We have an extensive ga of Waxed Paper Condensers 
(average r 

(average price 114. re and Wirewound resistors 5/6/7- 
watt type (average price ]/- each). 


All Electrolytic Condensers as advertised in May 1960 issue still available. 


STAMPED AND ADDRESSED ENVELOPE with any enquiry please 


PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 


TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-. 


TAPE RECORDERS 
Largest stocks in London. 
BRENELL, CLARION, Cosson, 
ELIZABETHAN 


SPECIAL OFFER 
OF TAPE 


Famous make. P.V.C 

base on latest type 

plastic spools. Brand 

new, boxed and guar- 

anteed. 1,200ft. on 

7in. spool. 20/- 

1,800ft. on 7in. pony 
1, ,200ft. on 5fin. s 


1,200ft. on A spool . .. 25/- 
M.8.8. LONG PLAY TAPE 
1,800ft. on — spool. . 39/6 
1,200ft. on 5}in. spool . 29/6 
850ft. on 5in. —_ 25/6 
220ft. on = = a /h i 
Post: poo 7 

Orders over 1 Or: 
ALL MAKES OF wee. ao 


Play, Double Play and American 
“ MYLAR.” 


HIGH FIDELITY TAPE 
RECORDER HEADS 
or lower nae ST ECORD/PLAYBACK, 
igh i and will 


impedance. 
anaes up to 12,000 
Azimut! 


Double 
C.] at 7% i.p.s. 
ith adjustments. Cutput, 8 milli- 
volts at 1 Ke. at 7} ips iE, low 
impedance. LIST 


£4 PAIR. 29/6 


LASKY’S PRICE. per pair 
Ste weep ‘Super eo awe tach. 


Saville EQUIPMENT 


WIRELESS WORLD 


| SAVE ORDER BY POST If 


POUNDS! 


January, 1961 


YOU CANNOT CALL 


3-SPD. TAPE RECORDER 


Complete with Microphone, Tape & Spool 
Carr. & Ins., 25/- 


HI-FI 


(STEREO & MONAURAL) 
AT GREAT REDUCTIONS 


For mains 200-250 v., 50-60 c/s. New and fully guaranteed, 
only slightly “soiled. Very limited quantity. 


POWER UNIT. Twin push-pull 
Amplifiers of 7 watts . Freq. 
range 45 c/s to 28,000 c/s % 1 dB. 
Distortion at 1,000 c/s and 7 watts 
<0. Extra power supplies 
Five valves: four 
ECL82, one GZ34._ List £33. 


Pot £13/19/6 


SAVILLE STEREO SEVEN 
Pre-Amplifier and Control Unit. 
Uses two EF86 and two ECC81 
valves. my oo controls, bass 
and treble, and switched 
— for various inputs. 


pon wa Lasky’s Prieeg9/49/6 


SPECIAL COMBINED OFFER 
The Saville Stereo Seven Pre-Amp. and Power Unit, 
if purchased at the same time, $23 Carr. 10/-. 


SAVILLE TWENTY 
Main Amplifier and Power Unit. 
20 watts nominal, 30 watts 

from “ C ” core distributed 
load stage. Freq. range: 34 c/s 
to 30,000 c/s +1 dB at 20 watts. 
Distortion at 1,000 c/s and 
20 watts <0.1%. Mains trans- 
former will sustain 100% over- 
load continuously. er sup- 
plies for Tuner: 300 v. 50 mA. 
6.3 v. 2.5 am —. 4 valves: 2 EL34 
push-pull, ECC81, GZ34. List £27 


tasiy’s Price $14/19/6 


SPECIAL COMBINED OFFER 
ifiers and one Saville Pre- 


: 
§ 
{ 
$ 
‘ 
4 
{ 
‘ 
: 
q 
{ 
2 
| 
» 
f 
‘ 
( 
q 
4 
4 
4 
‘ 
( 
‘ 
$ 
@ Car 
q 
é 
{ 
4 
q 


29 


R A 


DA lete Tape using 
Collaro Studio 8-speed Deck, 1%, 
» 32, 74 ips. Twin track, with 
pause control, rev. counter, latest 
» type electronic recording indi- 

cator. Superimposing switch, 
» volume and tone controls, 7x4 
loudspeaker, 4 watts output. 
» Takes 7in. spools. In contem- 
p porary design carrying case, 
>» 9 x 16 x 16in. Brand new, 
) fully assembled ready for use. 


NEW YEAR 
TAPE DECK SCOOP 


» The well-known MOTEK K10 Deck 
» with nw -button controls, 3 motors, 
) 3-speed (1f, 33, 74 ips.), rev. 
: counter. Freq. response better than 

40-12,000 c/s. at 7} i.p.s. 2-tone 
grey finish. Listed at £22. 


4 LASKY’S PRICE = 8.19.6 


. and Ins. 7/6. 
SUITABLE CASE AVAILABLE, 
39/6. 


a i i 


sae 


MICROPHONE > COLLARO stupio TAPE TRANS. 
e motors, cS) 
BARGAINS 1}, 33, 7} ip.s., takes 7in. spools. 
The “ Diana,” Push - button controls. Lasky’s 
High impedance ne complete — Ss = 
Sle LAST FEW! AVANTIC tlh Bn 
ge oo STEREOPHONIC HI-FIDELITY EQUIPMENT COLLARO TAPE TRANSCRIP- 
30-15,000 c.p.s. For 200-250 v. A.C. mains. New and fully guaranteed. TOR Mk. IV, fitted ps yh counter. 
Ideal for tape recorders. List 4 Gns. | $P21/2. Stereo Pre-Amp. Control List £25. Lasky’s ._—— 6/19/6. 
Lasky’s 55/- Unit £16/19/6. Carr. & Ins. 7/6. wanes. _ 20 watt Monaural Amp. | Carr. & Ins. 12/6. Tape extra. 
Post free. dcontrol unit, 19 gns. 
DLT-35. Power Amplifier. £16/19/6. = ¥ Ins. 7/6. 
Carr. & Ins. 12/6. TAPE RECORDER AMPLIFIER 
AGOS GRYSTAL STICK MIKE «enn Gi Oiiies tae , 
Type M.C: Sol, com} = with | Special Offer. One SP21/2 and | gTEP 11. Stereo P.U. Pre-Amplifier | Uses 3 valves, magic eye, contact cooled 
cable. Listed ai bt DL7-35, 47 gns., Carr. & Ins. | Unit, 84/-, Carr. & Ins. 7/6. metal reotifer, Ine mike 
Lasky’s Price “39/6 ‘Post free. WAP PARP PPPPPPPPPPPP PAA PE or ame ne 
a ns. 
MINIATURE moving coil dynamic 9 Hl - Fl SPEAKER SYSTEM $ 
microphone, ineerperting switch 5 ‘ PLASTIC TAPE SPOOLS 
and complete with et clip. As @ Special Offer. Limited quantity ELAC Hi-Fi Speaker system comprising 2 Ps n 
used for the “ Fi 2 10in. bass unit (woofer), 8 x Gin. enclosed middle range unit, and 4in. } ae nr 5 7 4 
Post 1/6. “2 tweeter. LASKY’S PRICE, c cmneaate 49 /6 $ tin. Metal Spools, 1/9 each. 
: Post § Post extra. 
ALL TYPES OF CHASSIS 7 TWO MATCHED SETS FOR pecaterd £5 post paid. 4 
ARMSTRONG, DULCI, EMPRESS, > Units available separately: $ ee TAPE 
etc. AM Om (1, m., 8.) from uo Gns. 2 ie Bass et . 8x6 Middle wa 4 Trrester > ah tein . 
A.M./F.M. from ............ ‘ost nit, ‘ost it 1/6. Demagnetiser. 
AM/FM. STEREO from 22 Gms. A RAR APPPR PRL PDP PPLPPRPP PPP PPPPPPA Bib. Pont tee ew sein, 
LASKY’S RADIO FOR COURTEOUS SERVICE & TECHNICAL ADVICE 
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-FI ELECTRONICS RECORDERS 


| LONDON’S LEADING 


© 


Hi-Fi SPECIALISTS 


Visit either of our addresses for selective 
Demonstrations of the latest Hi-Fi Equipment, or send for our 100-PAGE HI-FI 
CATALOGUE, 3s. 6d., part post 6d 


T-vaive Fully refunded on making your first hi-fi purchase 
CHASSIS VV VV VV VV VV VV VV OTT TTT VV Vee) TRANSCRIPTION MOTORS 
Famous make. For 200-250 v. A.C 


Output 4 watts matched to 3 ohms 


STEREO AMPLIFIER KIT 


GARRARD 4HF, stereo and 


monaural, complete with two plug- 


speaker. 7 valves: EOC85, “yggenne Pegi OB RD vescencsotentocan 
a ag Fone Neg SF gh Twin 4 watt (or 8watt monaural), employing two ECL82 and EZ80 rect., é ns. 12/6 
and FM bands. Length 12in., height double-wound mains transformer, etc. Separate panel with bass, treble | GARRARD 301 .......... 3 
sing ne engage ig and volume controls. Indkcator lamp, push-button on/off switch, bert yy 4 201 i (Strobe) £23 " rY 
lf, LASEY’S _— F £16/19/6 elegant gold/cream knobs. Kit comprises two Amplifier Units and Power PHILIPS shane stants £10 e 0 
vith Carr. and Ins. 12/6. Unit, all 5in. x 2in. in size. fully assembled ready to be wired together. . isseur. etc. 
— Available on H.P. terms. Kit is priced without Loudspeaker so that you can choose the type and = aan © Reapenpenne 
p size required. 
tch, - - “ DIATONIC ” 10-14 watts 12 Gns. 
- 4-SPD. AUTO-CHANGERS | | asxy's PRICE for the Kit with 3 new Mullard valves 56/- “CONCHORD " 30 watt 15 
seg Sous end Post 5/-. L45 4-5 watt Amplifier £6/19/6 
em- in Maker’s Full data, circuit diagram, assembly instructions and suggested layout LT45 Tape Deck Amplifier 12 Gns. 
. 50 50 watt Amplifier 19 Gns. 
vase, Cartons supplied. L10 10-12 watt with pre- —— 
1eW, 
use. SPECIAL OFFER OF SPEAKERS L3/$ Stereo Amplifier 7 Gms. 
All other types in stock. 
| 
WITH THIS KIT cata euneuet 
Two 5in. for 20/-. Two 6~x 4, 25/-. GRAM 
OP CABINET. For an ideal cabinet see our offer at 69/6 on page 128. ina may pian 
‘0 valves, 
) Deck tCAAAAAAA 4 4 4 4 te to 4y tr be be be he hen te he hr, he he he he \ ond separate mains transtormer to 
notors, minimise hum. Incorporates 
a | 2 TRANSISTOR STEREO ADAPTOR Elac 8 x Se. one nome —_ 
r than B.S.R. type UA8 ...... 26 19 output transformer mount n- 
atone | B'S.R.UAS, stereo ...... 2719 6| RECORD PLAYER | onverts any RapiogRAM | centric volume and tone controls. 
| BS.R. UA12, stereo ... £8 19 : CaN Uae To yt ee Size of printed circuit: ox se 
} BS.R. type UA14 ...... £7 19 a Lasky’s Price ‘ost 3/6 
19.6 | COLLARO Conquest, wired for BE 2-valve Amplifier using EF80X 59/6 
| stereo, with monaural p.u. 86 19 BUILT and EL84 metal rectifier (full-wave 
ABLE, | As above, Stereo ......... 719 6 FOR bridge). Mains voltage 195-250, P.M. a 
Post on all above 5/-. $9 19 5 50/60 c.p.s. Ganged volume con- Pe 
sid. trol and ganged tone control. ie “e Sin. 10in. 
ane ee Carr. ‘ree CAN ALSO BE USED AS A | 11/6 19/6 ta 16). sis 28/- 
. 2 pmmenameine SINGLE-END AMPLIFIER. 12in, 27/6 ELL L:— 
3 eae LASKY’S PRICE complete with "ae me 10x34 nox 10x7 
Madi. 210, Stereo . printed circuit, circuit diagram, Post ie i- 25/~ 
| Mal. io with full service data and 2 new 59/6 phos ss 
] ~ ae RIER Seansasens valyes. Post & Pkg. 3/6. 4 * 
| RCE ee SPECIAL OFFER. The_ above. THE ‘VANCOUVER 
RC. 88 STEREO ... plus Acos 73-la Stereo Cartridge | 3-TRANSISTOR POCKET RADIO 
| RC.98.......... : and 6in. or 8in. Loudspeaker, | Employs 3 transis- 


RANS- 


SINGLE PLAYERS 


6 v. operation. For all L.P. and 
standard records. All components 


95/-. Post 5/-. 


tors plus german- 
mm 6 diode,_— on 


Auto start and stop. Complete | available separately. LASKY’S F.M. TUNER oxen gg 
aa. one an ae AMPLIFIER PRINTED CIRCUIT VERSION OF | able over medium 
Lasky’s GARRARD (SP ........ £619 6] 300 millwatts push-pull output, C. 912 “F.M. PLUS” TUNER | and long waves. 
4 Spool GARRARD TA Mk. II, wired for | using two OC71 and two OC72 FOR HOME CONSTRUCTION Built-in Ferrite rod 
12/6 STEREO, plug-in head £8 9 Q | transistors. Fully assembled, 79/6. | Uses 5 valves, 2 germanium diodes aerial. 
E.M.I. 4-spd., wired for STEREO | Knobs, 3/6 extra. and brand new T.C.C. condensers. =... 39/6 
and fitted Acos stereo LOUDSPEAKER The PRINTED CIRCUIT ensures caster , 
a T.O. cartridge .... £619 6 | 35 ohms, 7x 4in. elliptical, matched | that the IF. R.F. and amplifiers Circuit diagram and step-by-step 
ountes Post on all above 5/-. to Amplifier, 25/- are extremely stable at maximum | instructions, 1/6 (free with parcel). 
— B.S.R. TU9, non-auto Turntable : ABLE gain and results are oj : 
— and separate Pick-up . 9/6 “a SS i all tuners. EASY-SIX’ 6-TRANSISTOR 
| GCOLLARO JUNIOR t-speed motor | Sajostment, complete with peed | GAN BE BUILT FOR 7 GNS. PORTABLE RADIO 
FIER and separate pick-up ... 78/- crystal cartridge and two sapphire — ~; ee CAN BE BUILT FOR 
scriptor. Post free. styli. 79/6. ‘ost free. 
# cooled . ALIGNMENT SERVICE available. £9/15/- Post 3/-. 
; mike 
- IDGES CARRYING CAS 
‘id /black PICK rein CARTS s As illustrated, handsome two-tone TRANSFORMERS ' a p.p. output. Full 
‘ost 3/6. ACOS HGP.59 or HGP.37 turnover | finish 17in. deep, 14in. wide, | Complete ranges in stock, mains | medium long wave coverage. 
crystal cartridge with L.P. and | 53in high. Well made and finished. | and output by Partridge, Gilson, | Uses six first-grade Mullard trans- 
standard styli. List 39/7. 49/6. Parmeko, Ellison, Elstone, Douglas, —_ — ae pe internal 
Ls Lasky’s Price 18/- post free- Batteries extra. etc.. etc. Let us quote vou. yA saan cues al Tos pointed 
“be } ACOS 73-1A STEREO. List 52/6, —_ with y ro anes 
|  Lasky’s Price 28/6 post free. STOP PRESS! AMPLIFIER BARGAIN OE Ee 
dial makes construction very simple. 
| 20.000 VALVES IN STOCK 6 watt, employing 4 valves: EX80 rect., ECC83, feeding two EL84 Sat nen eta Use PPT 
APE : Mullard, Brimar, G.E.C., Mazda, in push-pull. Separate control unit with bass, treble and volume con- battery (3/3 extra). 
| Cossor, E.M.L., Philips, Pin- trols. Size of chassis: 4x 4}x1zin. Complete with 4 new Mullard ) (oie piaGRAM and full 
8 cop: | —_ a He Send valves. LASKY’S PRICE 85/- step-by-step instructions 1/6 (free 
’ seconds. C Ss . . 
" Post 4/6. with parcel). 
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FOR HOME 


Send for the Finest 


iocks of all comp. | Components Catalogue 


nents, test gear, etc., | packed with money-saving values for 
and the finest value | the “ ham ” or service man. 


. a OVER 100 PAGES, SIZE 8}in. 
én Great Britain. Shin, COPIOUSLY ILLUSTRATED. 
——_—_—_——_—__— Price Q/= Post 64. 
LASKY’S MIDGET T.R.F. | C.R. TUBE BARGAINS | .,.. iasect i2'page “ BARGAIN 
REW AND UNUEED BULLETIN ” free with each copy or 


available separately by post, price 6d. 


TRANSIST ORS 
BARGAIN OFFER a 
OF CABINETS se. oo a oa for he. 
stages up to 250 milliwatts. Double 
spot—yellow and =. 5 [- 


Post & Pk 12in. types T12/44 or 9: 
FERRANTI, o in. 
£4.1 9.6 5/- ve v8 4 v. heater: 


R.F. suitable for medium and low 
. oscillators, freq. changers and 
LF. amplifiers onde | to 8 Me/s.). 


For A.C. mains, 200-250 v. Med. jag Bony 12/6. 49/6 — —_ 7/6 
and Long wave. Uses 2 double- eehde for atl Gad 
valves EBF89 and ECL80 Type T81. Suitable for all audio 
contact-cooled rectifier. Sin. P.M. | FERRANTI 17in. type TR17/10, 6.3 v. applications. Each 3 /6 
Speaker. Plastic cabinet, 8 x 5 x Oe ee ene eee a... Sa 
~y = Carr. and Insur. 12/6. etd. _One dozen 35/- pos ‘ 
FULL DATA, instructions, circuit Special prices quoted for large 
‘ shopping list, 1/6. 26in, MET AL COME, famous . nines eaten, tne quantities. 
LASKY’S Ger Sie a 88.8.8 Bie Ser Ii talaaed Petr 90; 
3 140: P 54/-. 
= eae 17in. 90 degrees C.R. TUBES EDISWAN MAZDA TRANSISTORS The 
Seconds but i rfect ki rd: very latest types. /102 10/-; XB/103 
ABSOLUTELY COMPLETE — amen 10-5 Xoj101 1316; xA01 15/3 
Carr. and insur. 12/6 79/6 XA/102 17/6. 
ror £11.19.6 deta 
Post 3/6 4 Stable loge with brass | Transistors, KA/IO1, XA/102, 2 XB/102, 
RE-GUNNED C.R. TUBES terrules. Ideal for housing single or auto | XB/103, 2 matched XC/101. ‘Price 70/6. 
GUARANTEED FOR 12 MONTHS record player, tape deck and ciated 
Carr. ‘ip Overall di , Height, CRYSTAL DIODES. General Purpose 
& Ins. | including legs, 27in. Width 20in., Depth Guxee, each es. Per doz. Q/-. All 
aie. sound soavad £510 0 12/6 15in. a oe 15in. Motor board er types in 
sand 12/6 size x 
isin. & ti round £5 is : 138 babe 7 ee I AT 69/6 £8. “@OLDTOP” POWER 
17in. rect. ...... 12/6 
—— Sis 6 a tarain. i. 69/6 pore egy 
> MA 
NANUUUENUUUENOLONNAUOAOONOUGGUOUUONOOUEGOOOUGNOOEGNOOUOGOUUOROUUEOOODEOOUOONONOUEEOOUuONOUUnNNNUT ra, wil ge 9p 3 wali operating ™ 
rom 12 v d 
%& Small size. Will fit any car. LIMITED QUANTITY ONLY Suitable cae Suoshenes for above, 0-11 
¥% 12 volt operation. n correct a 3 ohms, 9/6. Fac 
N Hybrid circuit. 
¥ Transistor output. NEW AND UNUSED 17 TV CHASSIS Driver Transformer, | 96. Post 1/-. io 
%& New Type Brimar valves. 200-250 v. AC/DC. Complete with 13 new Brimar valves, RESISTORS. The largest stocks of AC 
* Nov Vibrator, 12 volt H.T. & L.T. latest Fireball turret tuner covering all channels Bands I and III all types, high stability, wire wound, Pri 
* T.C.C. Printed Circuit and Con- (i.f. 33-88 Mc/s.). Ferroxcube line output transformer and carbon, vitreous enamel, minia- 375 
densers. wide angle 90° scanning coils, ion trap, latest electrostatic ture and sub-min. Millions in stock. m/s 
* Tuned R-F. stage. focus. All first quality components. Printed circuit construc- Why buy unwanted assortments? tw 
*& Medium a long waves. tion. Overall dimensions: 8in. x 15}in. We will send you the types and Tot 
wy Femulitty tog. Valve line-up: $ PCF80, 1 PCC84, 3 6BW7, 1 PCL84, PCL82, values you actually want. ba 
x 7in. x 4in. elliptical speaker. PY82, PL81, PY83, EY51 | Or 
nstruction Booklet giving full de- rb AR ae ADIO — 
tails, , See S LASKY’S £1 8. 4 9. 18.19.6 Carr. & Ins 
cuit diagram and shopping list = 
2/6 (returned if you order). PRICE 7/6 COIL PACK 
(Superhet, 1.F. 465 Kc/s) 
VELUEUU ADU UELUELEOETUEEU EEL EATU ODE TET Special Offer. Brand new Brimar C17SM 17in. C.R. Tube, .3 amp. 
12-CHANNEL heater, electrostatic focus, 12 months guarantee. List 10 gns. 
LASKY’S Carr. and Insurance 
TURRET TUNERS Price £6.19.6 12/6. 
a selection, many by famous 
makers such as Cyldon, Brayhead, | 
a. Sau ae alee SPECIAL OFFER OF CHASSIS 
New and unused. Let us quote you WITH ABOVE BRIMAR C.R.T. 
33-38 mce/s., 37, TG. 69 mci, Oot. 
9-14 Fat aa iess = ve. £23.1 9.6 Carr. and Insurance 19/6. 
AQQUUUUOUDUUOOAAUOSUOUGAL OCGA OCGA OOOH DOES E_ATAUUOE OURS OOSSO UCN UOOSO UEDA ASE UCREDUERAOUEAUOOEeeEU 


As used in many famous makes car 
TWO ADDRESSES FOR PERSONAL SHOPPERS poco y eability tuned Coil 


“MURR 207 EDGWARE ROAD, W.2 | wevesseis wutGned ¥stes 


and complete with dial and pointer. 


PADdington 3271/2. Few yards from Praed Street Needs no ganged condenser. Its 
Fa an compact construction and small 
aageae 42 TOTTENHAM COURT ROAD, WA | Sizes iiss 
Thurs tom , ° be used in the smallest of car radios. 
ae Nearest Stn.: Goodge Street. MUSeum 2605 _ LASKY’S PRICE 49 /6 
eth address Please address Mail Orders and Enquiries to Lasky’s Radio, SS 
Dept. W, 207 Edgware Road, London, W.2. Post 2/6. 
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TRANSMITTER TYPE 36. 
50 watt TX for phone or CW. 


A complete 
vers 
10-40 Mc/s. (10-15-20m.). Crystal or 
stabilised VFO. Push-pull 807’s plate and 
screen modulate parallel 807’s. Tested and 
ready to plug into AC mains. Complete 
with 16 valves, handset, operating instruc- 
tions and circuit. Wooden cabinets may 
be somewhat damaged. £15 Carr. England 
and Wales £2. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-mu 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. - a Post bh 
MATCHING TRANSFOR! 
Hi impedance) i.e. for HRO, CRIO0, = og 
with standard jack plug, 4/6. 


SELENIUM BRIDGE w res 
Funnel cooled. . input 45 v. RM 

. 10 amps. GRAND 
NEW. Boxed. 45/-. Post 3/6. 


MARCONI! IMPEDANCE BRIDGE. 
Type TF373. Measures, L, C & R at 
000 Cycles. Accuracy 1%. 0-I00H; 


O10ur, O-IM Q each in 5 ranges. Power 
Factor and “Q.” Guaranteed £35. 


WIRELESS WorLD 


QQV06-40 37/6 


PV1-35 32/6, 2021 RB. 6, OC3 6/-, PTIS 12/6, CVSI(Y65) 5/-, 
6raa 5, BRAND N nen 8. 


in individual cartons. Bulk enquiries 
CANADIAN. RECEIVER No. 52 
1.75-16 Mc/s Yon m.) in three wavebands R.F., Mixer, 
2 L.F.’s, Det/A.V.C., Ist Audio, Output, BFO 
(i valves), Pla a 3-valve dual Crystal Calibrator. Controls: 
R.F. Gain, L.F. Gain, Crash Limiter, C.W. Filter, Variable 
in oe slow and Fast Tuning and Osc. Vernier Tuning. 
Man. or C. BFO pitch control. internal 3in. 
— check meter. Power supply comets 160 v. H.T., 
T. Data and Circuit supplied. rari exnenene receiver, 
taisne carr. 15/6. Power RR Unit, 59/6, carr. 5/6. 


SEARCH RECEIVER 
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LIKE NEW. £21. 
Later model with Noise Limiter, £25. 
Carr. England Wales 30/—. Send S.A.E. for full details. 


RECEIVERS R-1155B 


A first-class 10-valve Communications receiver, covering 
75 Ke/s. to 18 Mc/s. (16.2-4,000 m.) in 5 bands. The large 
scale and superior dual ratio slow-motion drive make tuning 
easy and the R.F. stage and 2 |.F. stages ensure world-wide 
reception. All the receivers we sell have been thoroughly 
overhauled. one, realigned and are in first-class 
working order. ONLY £9/19/6. 
A.C. MAINS POWER PACK OUTPUT STAGE. 
In handsome black crackled steel cabinet to match the R-1155. 
Fitted with RCA 8in. speaker. Just PLUG IN and switch on ! 
Only che finest quality components are used and we guaran- 
for 6 months. ONLY £6/10/-. uct 
ing receiver and power unit together. 
for further details or 1/3 for 10-page illustrated 
technical data and circuits etc. (Free with each 
id 10/6 carriage for receiver, 5/— for power unit. 


booklet givin 
receiver). 


RCA AR-88 SPEAKERS 
A high quality 3 ohm unit fitted into heavy gauge black 
crackled steel cabinet, size 104 x | 14 x 6in. Fitted with rub- 
ber feet and 6ft. lead. ideal for extension speaker. CR 100. 
etc. In original cartons. BRAND NEW. 45/-. Post 3/6. 


ADMIRALTY HT TRANSFORMERS 
Pri. 230 v. 50 c/s. Secs 620-550-375-0 
375-550-620 v. (620 and 550 v. 200 
375 v. 250 m/amps.), plus 
two 5 v. 3 amp. rectifier windings. 
rating 278 VA. Upright me; 
We. 25ib. Made 1953. BRAND NE 
Original boxes. 45/-. Carr. 5/-. 


INSTRUMENT TRANSFORMERS. 
230 v. A.C. input. Outputs cs. adam v. 
85 m/amps., 6.3 v. 5 amps., 6.3 v. 0.3 am 

Shrouded. Size 34 x 3} x 33in. high. is). 


HALLICRAFTER VIBRAPACK. input 
6 v. output 300 v. at 170 mA. Designed 
for SX28 or $27. Size 64 x 7 x Tin. BRAND 
NEW, BOXED. 29/6. Carr. 3/6. 


AR&8D MAINS TRANSFORMERS. 
Input 110-240 v. Output 345-0-345 v. 
125 m/amps., 6.4 v., 4.5 amps., 5 v. 2 amps. 

43 x 44 x Shin. high. We. (2b. Potted. 


Type ANJAPR4. Covers 38 to 1000 Mc/s. with 3 Plug-in CRYSTAL CALIBRATOR No. 10 
R.F. Heads. TN 16 (38-95 Stele.) TON 17 (74-320 Mc/s.) and crystal controlled heterodyne wave- 
TN 18 (300-1000 Mc/s. ~x.W. contained power supply for] | meter covering 500 Ke/s. to 10 Me/s. 
115v. La ¢.p.s. roughly reconditioned as new. In y rmonics up to 30 Mc/s.) Requires 300 V. 
tely 100 per cent mechanical and operational order. 5 mA. and 12 V. 0.3 a. D.C., but can be 
easily modified for 120 V. and 1.4 V. work- 
ing. ‘Size 7x ae 4in. mm a condition, 
with ves, crys’ ° instruction 
MARCONI CRI00 manual and circuit. ONLY 59/6. Post 3/6. 
Completely overhauled. in perfect working order. LOOK] | This item available complete a: above. 


BRAND NEW anc with spare set of 
valves. £4/10/-, post 3/6. 


CANADIAN CRYSTAL CALIBRA- 
TOR. Uses double crystal and multi- 


vibrator circuit - pips" at | 
Me/s., 100 Ke/s. and | 7 pled 918, 
Modul Handb 79/6, 
post 2/6. 


PHILIPS RADIATION MONITOR. 
Type 1092C. A portable self-contained 
instrument for measuring radio-activity, 
uses the Mullard MX-115 Geiger counter 
tube, and is scaled 0-10 milli-Rontgens per 
hour. Supplied complete with carrying 
haversack. BRAND NEW. £17/10/0. 
Carr. 5/-. Other types of radiation monitoring 
equipment in stock 

SANGAMO WESTON ANALYSER 
£772. A useful multi-range meter. Thor- 
oughly overhauled and in perfect working 
order. For full details see previous adverts. 
£7/10/-. Carr. 4/6. 


MARCONI TF987/1 NOISE GENE- 
RATORS. Range 100 Ke/s. to 200 Mc/s. 
Determines noise factor of AM and FM 
receivers. Fully stabilised H.T. supply 
A.C. mains operation. Brand new and 
in original boxes. £15. Carr. 7/6. 


Prenkad Wh 373 IF STRIPS. For FM tuner described in 


ical Wireless."" Complete with 3 of EF91, 2 of EF92 
and | of EB9!. A fresh release eriables us to offer these once 
again. B NEW. Complete reprint of conversion 


instructions and circuit supplied free. 35/-. OR less valves 


12/6. Post, either, 2/6 


LOUD-HAILER EQUIPMENT 

FACTO! FETES, ETC. CON- 

sists OF 4 TMT. COMPLETE 

HEADPHONE AND 5P. CrERATES 

FROM 12 VOLTS D.C. (OR 6 VOLTS A.C. WITH SLIGHTLY REDUCED 

OUTPUT) CONSUMING ONLY 3 AMPS. OUTPUT POWER & WATTS. 
ALL TESTED AND BUT 

BARGAIN. 2£4/19/6, GE 25/6. 


T.C.c. VISCONAL CONDENSERS. 8& mfd. 800 v. 
D.C. wkg. at 71 deg. C. CPIS2V. Size 3 x |} x Sin. high. 
BRAND NEW. Boxed 8/6 each, post paid. 

4 mid. 600 v. wkg. CP 130T. 4/6 each, post paid. 


MINIATURE RELAYS (ALL BRAND NEW and BOXED) 
G.E.C., sealed, wire ends, 670 2M2B H/D MI1095......... - 


Tag ends. RCA BRAND NEW. Boxed. 
29/6. post 3/6. 
TRIPLETT 
METER 
MOVEMENT 


This article consists of 
a basic 400 microamp 
meter movement 
mounted on a Bakelite 
panel 53 x 2%. The dial 
is scaled as a 15 range 
Testmeter A circuit 
and parts list of the 
original instrument is 
supplied. 

BRAND NEW. Boxed. 
35/-, post paid. 


GIANT COMPON ENT PARCEL 


Contains 100 } and 1 watt resistors, 50 Hi Stab resistors. wire wound 
strips, metal rectifiers, 8! 


(GUE 
CHARLES BRITAIN (Radio) LTD. 


11 UPPER SAINT MARTIN’S LANE 
LONDON, W.C.2 TEMple Bar 0545 
Near Leicester Sq. Station. (Opposite Thorn House’ 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday 
Pees. “az 


HEAVY DUTY SLIDER RESISTORS. 
1.25 20 A., 12/6, post 3/6 10 12 A., 8/6. 
PRECISION RESISTORS. | Megohm. 
1% | watt wire wound, Ex-U.S.A. BRAND 
NEW. 10/6 per dozen. 


D.C./A.C. CONVERTERS. Input !2 v. 
D.C. Output 230 v. 50 c/s. A.C. at 
135 watts. Fitted with 0-300 v. A.C 
24in. meter and slider resistor for voltage 
adjustment. in stout wooden carrying 
case with lid. Perfect working order. 
£9/19/6. Carr. 10/6. 

24 v. Input 230 v. A.C. 50 c/s. 
output. In grey metal case. 
NEW. 92/6. Carr. 7/6 


FIELD TELEPHONES. Army type D, 
Mk. 5. Buzzer calling. ideal or building 
sites, farms, workshops, etc Complete with 
handset and batteries Tested. 32/6. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2tin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the American 
version of the No 1/9 set BRAND 
NEW. Boxed 15/-. 

American 0-100 microamps. 2}in square 
flush panel mounting BRAND NEW. 
Boxed. 42/6. 


100 watts 
BRAND 


FERRANTI 
es: tees 


0-300 volts, 25- 
100 c/s. Moving 
iron, 6in. scale. 
Fi. mtg. Her- 
metically sealed, 


79/6. Post 3/6 


WIRELESS WoRLD 


and wiring diagrams 
handbook the B 


bridged SS: 
pancty bass and Me. controls, ~~ and 
a or tape. 


ins outlet socket and tuner ae y 
4, #8 and 16 ohms output. | Six valves ri 


Two 7 wa 


KIT OF 
BEAM-ECHO 
AVANTIC 
PARTS 


Due to the exclusive purchase of a large stock of 
parts Originally intended for the Beam-Echo Avantic combined 
stereo control unit oo power amplifier SPA.11 we are able to offer a kit of all 
the parts necessary to build this superb piece of equipment—complete to the 
last nut and bolt, with specially prepared assembly instructions, full circuitry 


full f the 
Te RRGAIN PRICE of of £11 plus 7/6 carriage. 


tt channels switchable for cither stereo or 14 watt 
ase reversal. Main and 


TELEVISION OSCILLOSCOPE 


Release of a small Ky of the latest 
version of the well kni 'N-4 


100-245v mains. 
and tuner in; = 


radio navigation system. This provides a 


| RF EHT POWER UNIT BAG 


A small, very neat, lightweight unit of most modern construction 
et 1000 volt DC from rectification of self-generated AC. Unit 

4 ill and an EYSI EHT rectifier and incorporates 
its own HT and EHT smoothing. Requires only 12 or 24v DC for 
filaments and 250 volts of raw AC to provide the EHT for an oscillos- 
cope etc. Unit also contains a 6J6 arranged as an independent multi- 
vibrator with its inputs and outputs connected to a Breeze multi- 
socket on front panel. Size: 44 x 54 x 5tin. 


Brand New, complete with 5 
valves and circuit... SNIP... ™ post paid. 


WALKIE-TALKIES Type 46 


This is a later type than those previously available. A really serious job 
of sound design, crystal controlled, 10 mile range, transmitter and re- 
ceiver covering any one frequency between 4125 and 7100 kcs in 25 kes 
steps — standard crystal yp omeear pad any spot frequency between 
3600 and 9000 kcs with special crystal supplied to order. Brand new, 
with h throat mic., whip-antenna, plugs and leads. 


| AL aban bay £3/ 1 0/ 0 carriage paid 


with chosen spot frequency £7/1 5/0 carriage paid 


Batte: ired: 150, 15, and 3 volts. Ti ised 
ae from oy or ie D.C a * £8/ 1 0/ 0 extra 


golden opportunity to make a serious 
television servicing and development tool as 
described in the Wireless World. 

This is a nice looking piece of equipment 
with a really businesslike inside. Steel. 
double-decked chassis with full "screened 
5CP1 tube > the centre, all 
capacitors and resistors, separate tag boards 
and layout diagrams for individual sections 
etc. Modern circuit technique cen 
around one type 
double-triodes and 8 of 6H6, = three 6S7 


and one 6SJ7), and RCA. 100 kcs Crystal. 
Brand New, with Wireless £6:10 
World article, carriage paid . . 


CARPENTER 
POLARISED RELAYS 


Type 5C9. Two 1685 


SEALED RELAYS 


5,000 ohm aoeenanee 


ee sg 19/6 each changeover .. 12/6 
Type 519. Tw 670 ohm four. le 
TOE ofgnsescnens * 15/- each changeover .. ‘ 10/- 


TRANSISTOR AMPLIFIER KIT 


ARTI3 TRANSMITTERS. 100 watt © £180 Ocorier paid 


SCR 522 TRANSMITTER RECEIVER 


Well known American airborne equipment coveri 100 to 156 
Mc/s. BC625 transmitter has a 6G6 ree < oscillator with the 
2nd eS 8 Re ee Os Seok Sate 

24 superhet 


1 oscillator using 8 to 
Noise Limiter, and Squelch provided. 
, 300 and 4,000 ohms. Successful 
conversion to 2 metres was full "described i in CQ. Circuit diagram 
(unmodified) supplied. In fly used condition. 
Transmitter, less valves, but 
Receiver, less valves, 10/ . including modulation  trans- 1 5/ a 
post paid. former, post paid. 


©@C0OOCOSCOOSS (COSCO OCOECECE( CESS OSCCEEO 


POST PAID VALVE BARGAINS 


7Z4, EY91, 6AM5, 6AM6, 6C4, 6AL5, CV7I (neon 

stabiliser) i iaihis mnaaathinauaahigehncakiane . any 4 for 10/- 
6SN7 ... 4 for 12/6; TTIS ... 32/6; QVO. 47 rescue 9/6 
I PONE SBN CINE, ccccrcacsseitevaccasdinssovscece | 


STC Miniature Silicon Diodes, 50 volt Peak Inverse. 
RI WU Rg BED. ccs cnncsecicceocarncscacessccsceens 3/6 


POST PAID TRANSISTOR BARGAINS 


OC.170 27/6; OC.16 37/6; Goldtop V30/IODP... 21/- 
Also leading make of 3v transistors ............... 4 for 10/- 


Printed circuit, 500 milliwatt push-pull output. Input and 
output transformers of 3 ohms impedance with two 
OC.71 and two OC.72. Supplied complete with all con- 
densers, resistors, volume control, etc. 52 52/6 6 

Input 9 volts. for for only om ous 


~~ MAINS TRANSFORMERS 


200-250 volt 50 c/s. post paid 


Type . 250-0-250 at 70mA. 6.3v at 2A. 4v at 2A. 9/- 
300-0-300 at 70mA. 6.3vat2.5A. Sv. at2A. 10/- 
3 350-0-350 at 120mA. 6.3vat3.5A. Svat2A. 16/6 

4. 350-0-350 at 300mA. 6.3v at 8A. 5v at 2A plus 4v at 2A and 
ENNNILS - Lngsbaashineshasussncackineass 27/6 
> Fila Filament ment only: a Sv at at 4A. sephiisscosanhatnanennbatenees 8/- 

Set of 80 covering 5706.667 to 8340 kcs in 33.333 idee oon 

IT ae £4/3/6 post paid 
Any one between 7006.667 & 7173 k: 73 kes ... 6/6 each 
FR TROGS DING vonctescsccscceescessies --+» 10/- post paid 


Set of 120 covering 5675 to 8650 kcs in 2! 
pennumeet auncceseenshscesennmaanenes , ond 
10/- post paid 


AMERICAN 400 CYCLES INVERTER. 
30/- post paid. 


Very neat unit Eee. only 2 . by 4in. 
long on 1} in. 

suppressor. Bar ee > ry volt D.C., 
input for 26 volt single phase A.C. 6VA output. 
Instrument quality—as used with Bendix 


Magnesyn compass system. 
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INTEGRATING | Tri T 
i rigger Tubes 
M 0 T 0 a q {aa cold cathode y my de- 
4\ velop y Ericsson primarily for com- 
ane Precision made, high-efficiency, permanent ae weeks Coase ys oll ; exp — 
" magnet DC motors employing jewelled mental electronic automatic contro! cir- 
bearings and gold brushes that sufficiently cuits. Th have an Anode-Cathode 
eliminate brush-contact voltage-drop running waltags of 95 to 140 at 4.5 ‘mA, 
me friction and iron losses to nore and at 290 anode volts require a 
a linear vol that current of only 250 microamps to cause 
enables very small voltages to be integrated over time. Made by Electro- the anode to take over the discharge. Typical 
Methods, of Stevenage, these units are assembled to a robust aluminium ithstand ionization time = 90 micro- 
faceplate which ous a type 1000 gearbox with a 5:1 ratio through > self ienitin ws up to Fo v. with zero trigger voltage 
fibre and brass reducing gears to a double ball-bearing spindle terminating Supplied complete with full performance data $5 
in a small bevel gear. Low inertia motors are suitable for use in instru- in original packs of 100 at the Special Price of per 100 post paid. 
ment-type servo-mechanisms for driving light loads, operating mechanical EE beds | 
counters, or as small power generators. Nominally of 2, r.p.m. at CHROMEL/ALUMEL THERMOCOUPLE LEADS 
24 v., they have an off-load starting voltage of 79 millivolts at 95 micro- 7, 10 and 21 foot lengths of flat twin lead—-90% nickel, 10% chrome 
amps. With an armature moment of inertia of 1.8 gram. cm. squared and 95% nickel, 5% aluminium. Total resistance 0. 875 ohms. For 
they are so sensitive that they will operate use with millivoltmeter to read 0 to 1,000°C. Sheathed in heat resist- 
directly from a photo-cell or thermo-couple. £4-1 6) post paid. ing silicon rubber that will stand 200°C. Price, post paid, 7/6, 10/6 
Brand New, in original wrappings. and 21/- respecitvely. 
NOMOTRON DECADE COUNTER TUBES 
) BC.929 SCOPE UNIT oot See Gee latest type oe cathode, po Gind, ed, pain, 
Neat, modern indicator unit especially face. Operating range—20 kc/s. Cathode output 40 volts, 37 7 = 
suitable for quick conversion to attractive T 
= supply 310" v. plus. Applications include: tachometers, coun 
general servicing scope. (Suitable batching, frequency time measurement, direct poe my 
circuit diagram and all component 7 omen, po a — juential —— of up to 10 different 
values supplied.) Contains fully mu- waveforms, etc. Brand 
metal screned 3BP1 tube, intensity and with special base and —- post paid. 
: focus controls, 3-position rotary switch ROTARY RELAY. Superb, fast acti 
er ° ng, brand new precision unit made by Price for A. 
| and 8 pre-set, potentiometers, plus | Nominally 12 volt, but mighty lively on 6-volt supply. Two heavy duty single pole 
' 2x6SH7, 2x6H6, 6G6, 6X5 and 2X2 | contacts and one low current for external circuits, plus one break set that extends coil ing : 
valves. Designed for 24 v. D.C. or reduce initial energising current to 50 mA. (at 6 v.) for + 4 Solid milled armature, hy 
| 400 c/s A.C. input. Size 14 x 8}in. ry oon, 6 X S 2t x atin, frin. thick, moulded inset dielectric 
| square. Well known and deservedly ed spares box buy at 7/6 each, post ; om 
‘ popular buy. Offered new, less (un- VENNER TIME SWITCHES 
: wanted) motor driven aerial . . . 
: switching walt, dor pest paid. 50/- Type T.S.2, first grade precision time switches as supplied to G.P.O. 
Comprises absolutely silent, self starting, 250 volt 50 c/s synchronous clock 
| mechanism totally enclosed in heavy gauge brass case. Central drive takes 
| detachable dial that revolves to operate sensitive on and off trips for external 
| 200/220v. D.C. to 200/250v. A.C. mains operated circuit. Self contained clock is easily detachable from rear 
. New 200-watt D.C. to A.C. rotary mounting panel (self starting down to 80 v. and keeps running down to 
inverters in sound-proof cabinet. £9/10/- 15 v.). 
carriage paid. Brand new, in original packings, and with dial and adjustable stops, 37 6 
post paid. | 
j Admiralty Rectifier Unit Design 95, totally enclosed in heavy 
CHOPPER gauge attractive light grey case size 11} hin. high x 6in. wise x 
fain, deep. Admiralty ratings: yo 


Latest version of U.S.A. 
Servomechanisms 400 c/s 
chopper. High quality 6 v. 


r 400-0400 a » 
6.3 v. at 1 Amp, 5 v. at 3 Amp for 5U4G. Insulation Tanned to 
3 kV. Two 350 ohm 20 henry 80 mA chokes; Two 4 uF at 
600 v. ceramic terminal square canned paper smoothing capaci- 


mitter. mpensating circuit for state of 14 and 45 volt batteries. 


strength, presence of modulation, and ap orr frequency of trans- 


In 


d vibrator oscillating be- tors. Double pole mains ss witch, two 2A fuses and two spares 
wo tween twin contacts for all in screw-in holders on front panel. 3-pin 250 v. 50 c/s 
chopping external circuit. , mains input, and 3-pin output with matching plug on short 
on- \ Hermetically sealed in octal 1 screened cable providing 650 v. D.C. and 6.3 v. A.C. with common 
: | based can. earth. An unusually neat, attractive, high quality unit. Brand 
aid : | New, still boxed / 
— | Brand New $2? post paid. ‘| for only 50 = carriage paid. 
T Working voltage 400-450. Highly sensitive. Effective length 11.8 cm 
: Brand New, Individually Tested, Fully Guaranteed Backgroun, d count 99/minate = 30,000 tsiminute, Bo-yalt 
a ateau. tan ritish 4-pin base, stai: s iron elect: . Ideal 
w- \ |LOW- VOLTAGE, HALOGEN - QUENCHED, or basi Fomren oe instractional demonstration. Circus 
/ of simple transistor conventio’ valve counter circuits ouaiied 
je | | GEIGER - MUELLER TUBES 25! post free on request with each tu 
8/- 
— 1-30-A SIGNAL GENERATOR 100-156 Mc 
Modern, portable, battery operated, 5 v: a Signal Generator with 
alternative crystal or master oscillator, either optionally modulated by 
1,000 c/s Hartley oscillator. Large directly calibrated dial with precision 
slow motion drive. Five step and variable attenuator. Supplied with 
paid matching black crackle carrying case for 6 and 135 volt batteries with 10ft. 
each supply cable, and metal cased 1 mA. test meter for checking crystal 
paid \ resonance, etc. Brand new. £2/17/6 plus 7/6 packing and carriage. 
{ 1-95-A FIELD STRENGTH METER 100-156 Mc/s 
paid Self-contained, tunable-input, valve-voltmeter with telescopic aerial and 
* 4 battery-fed diode rectifier and pentode amplifier for measuring field 
pai 
t 


—_—— 


attractive black crackle case. Brand new. 
£2/5/- plus 5/- packing and carriage. 


BROTHERS LTD., 52 Tottenham Court Road, London, W.! 
PROOPS Head Office and mai! order enquiries LANgham 01I4I 


Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to I[p.m. OPEN ALL DAY SATURDAY 
ao 
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POST FREE SNIPS 


knife changeover switch on porcelain base. 2 for 5/- 

G.P.O. volt twin six inch gong, outdoor bells. ..... 33/6 
Siemens high-speed 1,000-0-1,000 ohm coils.......... 8/6 
Insulators. Four 3in. WORE IRE boo scncccs ac 7/6 

S.A. Rpm B,D Civ nccccccsecsereceece 5/- 


Neons. Ten 115 5 volt = 2/65 SE SN, 6.05.4 «cbs cos cane 7/16 
G.P.O. mechanical coun 0-9999 


RECEIVER TYPE 88 (R1475) 


stable, specially accurately calibrated, Marconi design, RAP 
communications receiver covering 2-20 Mc/s in 4 bands with —_ 
600 kcs Xtal reference oscillator for wie dial which can 
11 Valves: 3x6K7, 6 Ke 
indicator and VR150-30 voltage 
8 tuned circuits, Xtal controlled 
with audio filters for narrow band- 


— ages 32 360 and ali ct 
———— — ignment instru ions. 
Used, but fh gen good condi condi serviceable. A sound 


buy indeed at £13 10. 0 carriage paid. 


Cur- 


SRT 
ETCH YOUR-OWN Each contains over 60 sq. in. of 
* laminated board and sufficient 
p R ; K T E D / chemicals to make dozens of 
71 - printed circuits, plus comprehen- 
CIRCUIT KITS sive instruction book giving 
Post Free advice and examples on translat- 
a win’ ing theoretical vant gre lay- 
outs r ior etching. High-quality materials—completely safe to 
tie oceieliy prepared to ensure fine definition and uniform results 
without laboratory control. 
ee2ee0000000000000808008000808080 
Circuit embodies U. K.A.E.A. patent. Specially moulded case. 
rently being suppli out the world. Three ranges—highly 
sensitive. t—portable—visual and plus output 
socket. I for introduction to radiation measurement and nucleonic 
circuitry. * Specially written 40-page instruction manual supplied. 
Batteries £2/15/3 extra. 
KIT OF PARTS £4/17/6 
Identical parts. Guaranteed per- 


formance. Manual and printed 
circuit plates for battery pack sup- 
plied (assembled pack £2/15/3 
extra). 


: ~ 
RASA CATES. 
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D.C. GYRO & SERVO MOTOR—CI AUTO PILOT 


Beautifully engineered Mi lis-Honeywell —_ gyro, totally 
enclosed 4 sealed light-alloy ao using about — Automatic 
erection precession correction. Large diamet one type trans- 
mitting potentiometers provide si is corzes} to 

of the deviation of gimbal arms. Powerful D.C. motor coupled 


a differential reduction gear to a 4in. s anes | gear integral with a 
3in. dia. spiral groove cable drivi i Th yerful solenoid 
clutches and corresponding brakes hold , ay. bw in position or 
set free for ‘‘ neutral.” Nominally for 26-volt operation, but operates 
at 12 volts. Size 10 x 6 x 8in. 

£10 each unit or £17/10/- pair, carriage paid. 


This is the attractive TRANSMITTER/RECEIVER 
lightweight American ,pyn.j 
Radio Altimeter that 


superseded the British 
version. A complete 14- 
valve radar set cover- 
ing 420-460 Mc/s it is 
ideal for conversion to 
radio control of models 


contained sub-units in 
separate detachable 
aluminium cases, as 
follows: 

TRANSMITTER 
A push-pull feed-back oscillator tuneable either side of 445 Mc/s., 
frequency modulated at 100 c/s by a particularly robust moving coil 
transducer. Two 955 high frequency acorn valves. Case size only 
3} x 6} X 2in. plus 2 x 2}in. dia. for transducer. 
RECEIVER 
Tuneable to transmitter frequency. Size 3} x6}x2in. Two 9004 
acorn valves. 
AUDIO AMPLIFIER 
Self-contained RC coupled 12SH7, 12SH7 and 12SJ7. Size 3x5x 
1}in. Amplifies the received signal w! is passed to detector circuit 
giving a D.C. ——- proportional to the difference een the trans- 
mitted and received (reflected) signal to operate internal relays which 
pass appropriate correction signals to autopilot and supply external 
tndicator (5 mA meter). 
MAIN CHASSIS 
The main chassis carries the 3 sub-units and has a further three 12SH7 
one 12SJ7, two 12H6 and one VR150 regulator, three 1% wire-wound 
resistors, one 4-pole changeover relay, two SPCO relays, three twin- 
ganged pre-set potentiometers, trimmers, fuses, etc. 

ower supply is derived from a 27-volt dynamotor (charging rate for 
24 v. supply) delivering 285 volts at 75 mA. 


BRAND NEW, a very useful buy indeed at only £2 plus 7/6 carriage. 


U 
PORTABLE A.C./D.C. GENERATING SET 


Self-contained 80 watt unit on compact chassis delivering 12 to 18 
volts D.C. Size eine 14x 15x8in. Weight 46lb. Spring mounted 
tank in base driving integral 
: rectifier feeding D.C. terminal 


iltered air intake. 
Guaranteed £9 


plus 10/- 
carriage. 


serviceable. 


PROOPS 


200 AMP D.C. GENERATORS 


& 
; * 
These relatively small but really heavy duty genera- * 
tors were designed for a continuous output of 200 
amps at 29 volts and are very successfullyemployedas @ 
a portable welding plant when driven from a tractor * 
take-off pulley or separate engine as required. ° 
* 


ee fully Only £6. 1 5S — 


BROTHERS LTD., 52 Tottenham Court Road, London, W.1. 
Head Office and mail order enquiries LANgham 0141 


Shop hours 9a.m. to 6 p.m. Thurs. 9 a.m. to | p.m. OPEN ALL DAY SATURDAY 
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PRECISION SIGNAL GENERATOR CTS3. 


Select 


sain H 


Com! 
=a 
Offered straight from Service use, complete with calibration book, 
information, checked convigaliile eat and fully guaranteed. 


TWIN TUBE 
CRT 
INDICATORS 


t, black crackle box 11 x 7 x 13}in. deep 
with 4 x = an Fa x 3in. equane shadows on y te = 
twin 5FP7 tubes. eat arrangement appropriate (independen' 
controls and variable scale illumination. Totally enclosed detachable 
magnetic focusing coils. All connections to rear sockets. Ideal TV 
monitoring unit as used by many amateurs. Used, but in very good 
condition, tubes guaranteed O.K. £1/10/0 carriage paid. 


PORTABLE POWER _ 


Neat, lightweight but really sturdy petrol 
engine. Completely self contained, air-cooled 
poeta: ~ unit with 5in. dia. x }in. _ 
pulley for driving generator, Pum, 

Made by F— F - in the USA. for for 
easy transport in a special lightweight con- 
tainer. Developing 1.8 h.p. at sage r.p.m., 
this very fine unit is only 17in. high x 

l4in. x 12in. and can be carried in 
one hand. It has stellited valves to 
suit any petrol, a totally enclosed 
carburettor with air filter and a in 
mechanical fuel pump with glass bow! filter. ; ‘in 
Flywheel cord start. Push-button stop. ih tT \- 


Attractive, lightwei: 


Adjustable throttle. ——— choke, etc. 
ae 14 mm. spark plug with screen- 
ed H.T. harness. a oil bath. 
complete with 3ft. ——~ 
exhaust pipe and detachable 9 x . -T~ 
silencer, i belt = —- ahead - flexible fuel hose. 4 
genuine quality engine offere carriage pai 
£ 10. 0 (inland only) 


Supplied 


at the remarkable price of only 


3-INCH CIRCULAR SCALE MILLIAMMETER 


(coil ro ement giving beauti 
reading on keene ial bo oldly marked 1 to 4 with sul 
Supplied with suppres 

deflection (0 = 1.5 mA.) but pointer is easily re-set to zero by movi 
conventional hair spring adjuster dial, when 5 mA. gives f.s. 


visions in tenths. 


knob on front face) and 5-pin plug, two pins direct to met 
to switch. Not new. 17/6, post free. 


& 

‘ 1934 & 1935 TRANSMITTER/RECEIVER 
TRANSMITTER £110 9 Carriage Paid. 

e 1L.F. STRIP £2 5 0 WITH CIRCUIT DIAGRAM 

@ MODULATOR... £1 5 0 AND CONVERSION 

e RECEIVER £110 0 DETAILS. 


PROOPS 


Head Office and 


Wirecess Wor_p 


Precision decade 
0-90db. 


Variable carrier level monitored by cathode 
CW or modulated 30% by 1,000 c/s Sine or 
External mod, by sine wave from 50 c/s to 10 
poven SF B7G Valves, Potted ** C ” core transf 


American panel eee. BE “* Radio Altitude” meter with modern 
al Seaseed steady deflection to 


zero which requires 6.5 mA. for full scale 


Rear housing incorporates on/off switch (operated by rotating small 
meter and two 
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A modern laboratory standard instrument still 
in current use 


FEATURES 

@ Vernier tuned, Triple screened, 6-Band coil turret covering 8.9 to 300 M ith 
72 ohm output from 100 mV down to 1uV. waits 

* ladder and silver slide 


wire attenuator calibrated in voltage and 


follower and VTVM. 
juare wave (variable mark/ 

/s. or pulses down to #u 
2 formers, -_, capacitors, Stabilised H.T. 

spare monitor, meter. 
HT. ssl, precage plies fully RF Sltered. 
ined cabinet/rack sure sealed, Desicator, Panel Mains 

adjustment, Triple in in fact, “the lot ”! 


cables, circuit principal technical 
ANTENNA INDICATOR 


diagram and 

Plus 15/- for careful packing and carriage 

@ < Remote indication to within 
1° on 


drilled spindle transmits accurate signal of horizontal or vertical bearing. 


Brand New, Post Free, 3 5/. 


MEGISTORS, 125, 1,000 or 10,000 MEGohms 


Glass encapsulated 10% *ieoanee high value resistors for minute 
nae wate pee vide a really Sigh Inbedeace tages 
meters or using in hay gone a ly input 
for VTVM’s or ’Scopes. One of each value plus any chosen two, 
the 5 for 10/- post free by return. 


ratio). 


VARIABLE 
SPEED 
HYDRAULIC 
GEARBOX 


This specially made oil-filled casing houses an hydraulic copgus con- 
version unit originally wi’ made by Westinghouse from high 
quality materials for the U.S. ernment at an acquisition cost 
exceeding £150 each. on suitable for lathe head drive, workshop 
variable speed power take-o! 


Basically the unit is a becds-0-beck oil variable 
displacement hydraulic pump (input shaft) fectise a revers* sa hydraulic 
motor (output shaft) so that variation of pump i by 
manual control gives very fine selection of output speed from zero 
up to 6% below input speed while a changeover valve in the supply 
lines to the motor provides instantaneous reverse at any speed. 
mended input speed 500-1,000 r.p.m., maximum power 1} h.p. Both 
et mm with Woodruff a - 

‘ested ani y guarant supp! complete with technical data 
— cree curves for the remarkable price of £16 only, carriage 
paid. 


Special offer 
? Complete Units with control boxes. 


© FOR EXPORT ONLY. PLEASE ENQUIRE. 


BROTHERS LTD., 52 Tottenham Court Road, London, W.I. 


mail order enquiries, Dept. M, LANgham 014! 


Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to | p.m. OPEN ALL DAY SATURDAY 
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MUSeum 5929/009: 


18 TOTTENHAM COURT RD., LONDON, W.1 


ALSO AT: 162 HOLLOWAY ROAD, LONDON, N.7 
NORth 6295/6/7 
99 CHEAPSIDE, E.C.2. MON 6860 
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7 


Open: Tottenham Court Rd., and 
Cheapside: 9 a.m. to 6 p.m. Mon. 
to Fri., ay | p.m. Holloway Road; 
9 am. to 38 Fin daily. Thurs. | 
p.m., Sat. 5. 


If not stated be add postage 
on orders under £1. Cash with 
order or C.O.D. (charges extra), 


& 
Our advantageous H.P. and Credit 
Sale Terms are available on any single 
item over £5. Your enquiries invited. 
Please print your name and address ! ! 


SALE! 
SALE! 


FROM 
JANUARY 2nd. 
for callers only at 
ALL BRANCHES 


We have a number of 


BARGAINS 
in New and Demonstration 
on . ra ett. 
sP RS, TUNERS, 
CHASSIS, TAPE RECORD. 
ERS, etc., etc. 
All with full guarantee. 
Usual facilities. 


Come Early!! 


This highly 
efficient unit 


SAFE employing a double wound 
mains transformer. Attractively 
finished in Red and Grey (wash- 
able) ‘“‘Lionide’’ with cream 
plastic escutcheon. Size only 7}in 
x 3gin. x 63in. Supplied in 


2/6. Suitable mike flex available at 
3d. a yard. Instruction book and 
price list separately |/- post free. 
A v. 


RADIO JACK 
Covers local medium wave stations 
variably tuned. Compact self con- 
tained unit requiring only connec- 
tion to aerial (no power supplies 
reqd.) for Ist class reception when 
used in conjunction with your tape 
recorder or high gain amplifier. 
All necessary parts available at a 
= inclusive price of only 19/6. 


SUPER I-VALVE SHORT-WAVE 
RADIO 


World-wide coverage at most reasonable 
cost. Covers 40-100 metres with the 
coil supplied. Can be extended to cover 
10-100 metres. Provision is also made 
for the addition of two extra valve stages. 
sale the famous a i valve. 

nbe i complete 
with full ‘amenity “inatractions at ONLY 35/- plus 2J/- 
p. & p. Send 2/- for point-to-point wiring diagram and price list. 


THE R.C. 3/44 WATT AMPLIFIER (14) 
Compare the advantages. Treble bass AND 
middle controls. For crystal or magnetic pick- 
up. A.C. Mains 200/250 v. Valve line-up: 
6V6GT, 6SG7 metal, 6XSGT. Negative feed- 
back. Built on stove enamelled steel chassis, 
measuring only Sin. x 4in. x I2in. Four en- . 
graved cream knobs are included in the price 
of the complete kit with all necessary practical XX 
and theoretical diagrams at £4/5/- only, plus 
2/6 p. & p. or Instruction Book fully illustrated for 
l/- post free. This amplifier can be supplied assem- 
bled, tested and ready for use at £5/5/-, pius p. & p. 


NEW LOOK ECONOMY FOUR 
ur very popular three-valve plus 
rectifier mains T.R.F. receiver is now 
available with a new De Luxe cabinet 
with polished Walnut finish and Cream 
trimming (as illustrated). Brief Spec.: 
Valve line-up 6K7, 6J7, 6V6 and contact 
cooled rectifier. Ready drilled chassis, 
good quality Sin. loudspeaker, Special 
od Denco Coils Covers Medium and Long 
G&4) Wavebands. Overall dimensions: !2in. x 
6in. x Sin. high A.C. 200/250 v. Simple 
construction with guaranteed el vA - — practical and theoreti- 
cal diagrams supplied. All n down to the last nut 
and bolt, are offered at a SPECIAL INCLUSIVE PRICE OF £5/10/-, 
plus 5/- p. & p. Instruction book available separately 1/6, post free. Also 
available with plastic cabinet in IVORY or BROWN if preferred at ONLY 
£5/5/-, plus p. & p. 


THE NEW LOOK RAMBLER PORTABLE 


This wonderful little Medium and Long 
wave batte superhet incorporates 
IRS, IT4, 1S5, 3V4 miniature valves, 
Sin. speaker and frame aerial. Housed 
in smart two-tone Red/Grey cabinet. 
& z uired components at the NEW 
RICE of £6/19/6, plus 2/6 p. & Pes 
- rhe the test low consumption 
‘96 range "’ valves at the NEW LOW 
PRICE of €7/7/-, plus p. & p. Uses 
all-dry batteries AD35 (1/8), BI26 
(9/-). Full descriptive instruction 
book, itemised price list, diagrams, etc., 
available separately at 1/6 post free. 


(2) MAINS UNIT FOR ABOVE 
Fits into battery compartment. A.C. 
200/250 v. All required components at 
ONLY 47/6 plus 1/6 p. & p. or assembled 
and tested at £3/5/- plus p. & p. (Also 
suitable for many other portables.) 


CLYNE —o RAY OSCILLOSCOPE 

for Home Construction (37) 
A recent addition to our comprehensive stocks 
of quality equipment for the con- 
structor. This is an exceptionally 
sound and robust instrument 
of the most versatile type, 
that will be a boon to the 
seriously minded amateur, ser- 
viceman or constructor. Speci- 
fications: 8-Range Time Base, 
switched from 20 c/s to 160 
Ke/s. Y-Plate Amplifier 
has a sensitivity of 50 mV. 
and frequency response of 
20 c/s to 600 Ke/s with a 
gain of 150. A calibrating 
voltage of 6.3 v. 50 c/s. 
is provided. Employs ECR30 pees 
2din. Cathode Ray Tube and 4 ee : 
valves: 2/ECF80, I/EF91, 1/6X5. Con- “a 
trols: X-shift, Y-shift, Focus, Width, Brilliance. ON/OFF. Time Base 
Frequency (Fine), Time Base Frequency (Coarse). Sync. Selector. Sync. 
Amplitude. Y-input Selector. X-input Selector. Amplifier Gain. Operates 
from 200/250 v. A.C. Mains. All required components for the construction 
of this wonderful instrument, including ape assembly instruc- 
tions, available at a SPECIAL INCLUSIVE PRICE OF ONLY €12/19/6, 
plus 5/- c. and p. Attractive engraved ivorine Front panel, optional extra 
at only 10/6. Just arrived! Portable carrying case at 45/- extra. 


CLYNE RADIO 
ELECTRONIC 
ORGAN 


Readers will no doubt be 
pleased to know that our 
working model of this 
amazing organ for home 
construction, may be heard 
and seen at our Hi-Fi 
Showroom in Tottenham 
Court Road, W.!. For 
the benefit of construc- 
i tors all components, key- 
boards, chokes, etc., are 
available ready made. Full 
constructional details are 
available in book form 
at 15/- plus 1/6 p. and p. 
We shall be happy.to 
forward a complete 
price list on receipt of 
astamp. Please address 
all organ enquiries ‘or 
the attention of Mr. L. Roche. 


i 
i 
i 


sis ee 


WY | WA 


ranean nae 


now available 


BY ALL LEADING MANUFACTURERS 


VISIT OUR FULLY EQUIPPED We stock of Quality by all leading makers: i.e., Leak, Quad, at 
e H 4 = F I s H (@) Ww RO (@) M Armstrong, po Ferrograph, B Bache ay Vortexion, Tannoy, ‘Linear, 
ay TOTTENHAM fourr ROAD FOR Wharfedale, Grundig, Goodmans, W.B., Rogers, Garrard, Lenco, 

= MONSTRATIONS OF THE LATEST B.T.H., Pamphonic, Simon, Brenell, Collaro, "Telefunken, Fi-Cord, etc., etc. es 
A full range of high quality cabinets to suit all purposes is on show, i i.e., 

HI- FIDELITY EQUIPME NT “RECORD HOUSING,” “ W.B.” ‘‘A.D.,”" etc. Enquire about our a 
e interesting part-exchange scheme for personal callers. H.P. Available. 
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“FAMILY FOUR” 

Our supersensitive 
T.R.F. Receiver for 
home construction. 
Covers Long and 
Medium Wavebands, 
is housed in very 
smart plastic table 
cabinet in Brown or 
Black. For A.C. mains 200/250 v. mpre- 
hensive assembly instructions provided, in- 
cluding practical and theoretical di: \ 
which are easy to follow and will enable you 
to complete this receiver which will be the 
our friends. ALL NECESSARY COM- 


(5) 


PRICE OF ONLY 79/6, plus 2/6 P. & 
struction book available separately if you wish 
to study before purchase at 1/6 t free. 


THE CLYNE RADIO “ DE LUXE” 
PRINTED CIRCUIT SUPERHET 
Pecir 
— A new two-wave 
———\ band (L- and M) 
Superhet using the 
latest miniature 
valves: ECH8I, 
EF85 and ECL80, 
lus contact cooled 
ectifier. Incor 


THE “WAVEMASTER” 7-TRANSISTOR 


yd one oP ig ow oh ~~~ and Long waves—Push-Pull Super- 


_. at base tapering a 4in. at top. 
Very attractive two-tone grey Vynide covered cabinet ~~ 
black and 
knobs, handle and cabinet fittings. 
with long-life 74 volt baccery—4flb 
transistors throughout. % High-Flux 
Speaker. yc Slow motion tuning. Co-axi 
for direct connection to Car Radio Aerial. 
reception by use of seven-section plated telescopic aerial 
Gnopeneins into Cabinet when closed, 34in. above Cabinet 
when full jed. 
pnpreaen simplified 
Transformers (3). 
oo Aerial Brackets and Earth Bar. 
full assembi 
available. 
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LUXURY PORTABLE 


400 MILLIWATTS OUTPUT 


io reception. Size 10in. x 6}in. x 


d printed escutcheon plate, cream and 


Improved 


extend 


Bakelite chassis peeed with the foll 


iNator Coil, Trim 


separately, 2/6, post free. 


instructions—nothing more to buy—is £10/19/6 plus 3/6 P & P. 
ull assembly instructions and individually priced parts list, all of whi 


already 
immer Bank, Key o ‘Transformer, interstage —_— 
SPECIAL INCLUSIVE PRICE for all required components, 


Alignment service 


are available 


TO BUILD YOURSELF 


ALL PARTS AVAILABLE SEPARATELY 


tes Ferrite Red rial “* PRACTICAL WIRELESS 2g POCKET SUPERHET All Instruction 
is of uni ; 4 All required Components for the Pocket Superhet as described required an 
and is of unit construction. Ex: in N red ‘Pp | Wirel slab d 
ceptional sensitivity and selectivity. Out- = ial ine hae. of aise sais pF P be ae A ~ y= 
standing performance and quality T.C.C. wy Al oe price labl ress | ete, Fon ing ~. ineloh ye bie 
condensers throughout. Easily constructed ircui items available separately, send stamp for list. a 7 
in one evening. rown or ivory Bakelite or v a ~ Sepa: 
wooden Walnut finish cabinet. A.C. mains (I) New Look “RAMBLER all dry shee percabie, NEW LOW “ul 6 ‘ V6 
aoe ee oe ee Toe ne ae Bee | (2) “RAMBLER ” Mains Unit (suits most portables) aizé 16 94. 
inclusive price of GHt0/S pus 3 3) ““ ECONOMY FOUR ” T.R-F. Mains Receiver . se 50 2/6 6 
Instruction Book with itemised price list 4) “ ECONOMY FOUR ” with N a Se 5 10 0 ai I 
available separately at 1/6 post free. Also 5) “ FAMILY FOUR ” wre TRE tie net ay 6 = 1/6 
available in De Luxe Cabinet (as “Economy | (2) « EOPERIOR FOUR” {four valve mains reesiver) Sis 0 26 ie 
four Standard JASON F.M. Tuner FMT! ..... ® 2/6 2j- 
SUPER PERSONAL POR- (32) Fringe area JASON F.M. Tuner FMF 0 2% 2/- 
TABLE. A wonderful & IASON “* MERCURY 2” Switched F. 
little set that you can take Gd ne Ce 0 26 3/6 
anywhere. Ideal for camping, (10) OSRAM 912 Printed circuit F.M. Tu 
picnics, etc. Detachable 6 2/6 2/6 
aerial rod supplied. Covers (11) JASON “ ARGONAUT " AM/FM Chassis 5 0 2/6 2/- 
Medium waveband 500 (12) JASON “ ARGONAUT ” AM/FM Tuner 6 3/6 2/- 
metres. Can be built in (13) F.M. Power Pack (suitable for most tuners) 7 6 6 \/- 
approx. | hour. All necessary (14) R.C. 3/4 watt Amplifier (with Bass, Middle and Treble pronvvciti 5§ 0 2/6 \/- 
components available at the (is ya Battery Charger 4116 6 2/6 3d. 
following SPECIAL INCLUS- (16 C. Transistor/Crystal Receiver (‘phones extra) ai io 13 3d. 
IVE PRICES: I-valve version (17 Re. ee bg meray or Rec. (ditto) ai 76 1/3 3d. 
ONLY 35/- plus 2/- P. & P. 18) R.E.P. I-valve Battery Receiver . @220 2- 9d. 
Super 2-valve version ONLY 19) “ CRY-BABY “% anit: (Baby Alarm) qoceniniauseaepecosnathanees ai26 26 i/- 
41/-. Plus 2/- P. & P. Send (20) MULLARD 510 Amplifier (printed circuit) Ultra Linear Version £9 9 0 3/6 6 
for 4g wiring diagram and parts (21) MULLARD 510 as above plus input selector and spare power 
price list 2/- post free. Extra for use with the Sit calicl nai cen rdentakashhaiond Wimeedamnaainnitersenebeiamninehadianeaeth 41110 0 3/6 2/6 
above DLRS5 balanced armature headphones, 2 ra LUXE ” Printed Circuit Superhet — .........ccceccsecseeeeeeee a7 19 6 3/6 1/6 
7/6 pair. a ee ae, New Look Cabinet .... ae 3 : = 1/6 
Bie D WUREP — ccccccsecesesees 
NEW! “PAGEBOY” se 38 a 19 6 ie re 
POCKET PORTA fe) MU MULLARD TYPE “*C” Tape pre-amp. ....... £412 9 6 3/6 2/6 
Completely goog EXTERNAL AERIAL (27) JASON WII Wobbul £1419 0 3/6 3/6 
OR EARTH REQUIRED. This is an amazing | (28' JASON Valve Voltmeter EMiO (23 ranges) £18 10 0 3/6 2/6 
little receiver with built-in aerial and small | (29) NEW JASON F.M. TUNER FMT2 with built-in power supplies 
enough to be held in the PE ORAL D ERE ALA LE LR IE 219 6 3/6 2/6 
palm of the hand. Medium (30) NEW V IASON FRINGE | F.M. TUNER FMT3, as above £10 19 6 3/6 2/6 
wave reception at wonderful (21) PULLIN Series 90 TEST METER  ........2....sccscesseneeesees 19 6 2/6 1/6 
volume. No fiddley tuning! (32) R.C. Super Personal Portable !-valve (phone extra) 4115 0 2/6 2/- 
—condenser tuned! — Sup- 33) R.C. Super Personal Portable 2-valve (phone extra)... 2 1 0 2/6 2J- 
plied with drilled chassis { R.C. TRANSETTE 2-Transistor Personal Portable ......... a9 6 2/- 2)- 
and colour coded , (35) JASON EVEREST 6-Transistor 2-wave Portable £41319 9 3/6 3/6 
components. Easily | _ | (36) JASON EVEREST 7-Transistor 2-wave Portable 415 18 9 3/6 3/6 
assembled with the | 3% = (37) CLYNE Cathode Ray Oscilloscope _........ c12 19 6 = 5/- 10/- 
aid of the easy-to- (38) Compact Multi-range Test Meter .......ccsssssssesessssssereeeceeees ais 6 1/6 iT] 
follow assembly in- Kp (39) CAR RADIO, Printed Circuit, 5-valve S’he.. NEW LOW 
structions provided. PRICE £1119 6 3/6 2/6 
Total cost of all- (40) JASON Audio Generator AGIO.............csceeeeeeeeees . £14450 3/6 2/6 
necessary components, including transistors, | (41) JASON Oscilloscope OGIO..........-ssssessesesees il 10 0 5)- 3/6 
wiring wire and even solder ONLY 32/6 plus | (42) Super SHORT WAVE RADIO, | valve ....... . £15 0 2/- 2J- 
1/6 P. & P. Battery 3/- extra, Ardente type | (43) “ WAVEMASTER " 7-Transistor Luxury Portable . 41019 6 3/6 2/6 
deaf-aid earpiece complete with cord and plugs | (44) “ GOLD STAR” De-Luxe I-valve Portable ......... - €117 6 2/6 6 
extra at 12/6. Parts price list and Easy Lay-out | (45) “ PAGEBOY " 2-Transistor Pocket Portable Ae ‘phone extra) . £112 6 16 2/- 
Plans 2/- post free. Callers welcome to hear this | [nstruction Books which contain full description easy-to-follow Dractical wi diagrams item- 
set demonstrated at any of our branches. Our ised price lists, etc., are free of charge with all parcele but po be pu sdinaes eopuearelr as shown above. 


reputation is your guarantee. 


PRINTED CIRCUIT CAR RADIO 
(for Home Construction). We are proud 
to be able to offer this New type 

Radio employing up-to-the-minute cir- 
cuitry, special 12 volt valves and trans- 
istorised out-put stage. The highest 
degree of sensitivity is assured by the 
incorporation of Permeability Tuning and a tuned 
R.F. Stage. Covers Medium and Long Wavebands. 


NO VIBRATOR PACK IS REQUIRED. This is a really compact receiver 
Comprehensive assembly Instructions are provided 
with all necessary components, eyo valves and transistor at a Special 

9/6 plus 3/6 P. & P. 
booklet with itemised price list, fuli description dimensions, etc., avail- 


that will fit any car. 
New Low inclusive Price of Only €11/ 
able separately at 3/6 post free. 


Gy 


Instruction 


99 Cheapside, London, 


(COMPONENT 
18 Tottenham Court Road, London, W.!. SP2CIALISTs 
162 Holloway Road, London, N.7. 
E.C.2. 
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CABY UNIVERSAL 
TEST METERS 
These pocket-size multi-range 
test meters are of excellent 
quality and cover all the most use- 
ful ranges (A.C. Volts, D.C. Volts, 
resistance and current). Supplied 
complete with test prods, in- 
struction book and batteries. 
Model A.10 (2,000 ohms per caine 


Model B.20 (10,000 ohms per 
volt) £6/10/-. fis P.&P. 3/60n ea. 
Fully detailed and _ illustrated 
leaflet available on request 


Ee 
— range at Ce competitive 


re ices. I H.P. facilities 
M1. ¢SPEED S REO/MON- 
AURAL SINGLE RECORD 


UNIT. Complete with Stereo — 
and Sapphire Styli. Brand New an: 
ray wee +Ww¥X ONLY se/i9/6 
plus 
paresr. ‘GaRRARD MODEL 
210. Four-speed manual or auto- 
matic. [0in. and 12in. records of 
same speed can be mixed in any 
order, wired for stereo, attractive 
white colour scheme. Price 10} gns. 
plus = P. & P. 
LATEST B.S.R. UAI4. 4-speed. 
Attractive appearance. Wired for 
stereo. Fully guaranteed. £7/19/6. 
us 3/6 P. & P. 

R. UA8& STEREO/MON- 
AURAL. Few only at £7/19/6, plus 
3/6 P. & P. Brand new Guaranteed. 

mye 4 | gt meng 4- 
a “el sve, ‘olus, 3/6 ee. ae 
new. us 
isle aarclbet: hut 
eee offer! V Tim MW 43/69 
by leading British Manufacturer. 
Brand new in original cartons. 
=. ges Full 12-month 

rantee. mited quantity s 
E7i0/- each an plus 10/- P. & P. 
stamp r comprehensive 
Valve and Tube List. 
METERS. Large selection of 
panel mounting meters at com- 
— price. Send stamp for new 


ready. 

ANOTHER PORTABLE CABI- 
NET! leading manufacturer's 
battery portable attache type case. 
Attractive two-tone grey rexine 
finish. Size closed 134 in. x 9} in. x 
34 in. Complete with fittings and 
handle. Including Medium and 
Long Wave frame aerial — - 
in lid. Limited nee only ai 

wy rice of 19/6 plus 2 


3 . Brand new 
“PIFCO” INSTRUMENT BIT 
SOLDERING IRON with in- 
tegral Stand and built-in a 
for illuminating work 
NLY 22/6. P. 1/6. 
SOLDER. New boxed | Ib reels, 
ie er 50/50 at 8/6 only, plus 
VIBRATOR PACKS. Limited 
quantity of both 6 volt and {2 volt 
types available. Output 300 volt. 
100 m/a. Fully smoothed. Brand 
new ex-Govt. surplus. Price 35/- 


ea., plus a PL. & Please speci 
input voltag uired. 
2 VOLT. vie TOR PACK. 


Mallory). Output 150 v. @ 40 mA. 
mplete with synchronous vi- 
brator. Brand new. ONLY 12/6, 


15 ohms, 15 
000 cps. Brand new, 
£4 ~~" P. & P. 3/6. 
! RICHARD ALLAN P.M. 
LOUDSPEAKER. 3 ohm speech 
— 1% new. Only 32/6 plus 
EAF ‘AID TYPE EARPIECES. 
Ardente Standard magnetic type 
complete with lead and plug. 
Only 12/6. P. & P. I/-. 
MINIATURE CRYSTAL DEAF- 
AID TYPE EARPIECE. Supplied 
with ear insert, 3ft. lead, sub- 
miniature jack Pes, ond socket at 
8/- only, plus |/- P. 


CLYNE RADIO BARGAINS x 


cure MAGNETIC RECORDING TAPE SPECIAL!!! 
Famous American Ferrodynamics “BRAND FIVE” 
Mi An enthusiast’s ‘* must. Brand new (NOT 
SUB-STANDARD) High grade Acetate Base, 

+ Sin. 600ft. 16/-, Sin. 900ft. 18/6, Sdin. 1,200fc. 23/6, 

Tin. 1,200ft. 25/-, Zin. 1,800ft. 35/-. Extra quality 
Mylar Dupont. 3in, 300ft. 13/-. Sin. 1,200ft. 37/6. 

Tin. 1,800fe. 44/-. 7in. 2,400fc. 60/-. Each on 


plastic spool. All Post free. Trade enquiries invited. 


EXTRA SPECIAL OFFER !! 
A small three-valve PORTABLE RE- 
CORD PLAYER AMPLIFIER mounted 
on baffle 12x 7in., with High Flux 6}in. 
Loudspeaker. Valve line-up ECC83, EL84, 
E Incorporates separate bass and 
treble controls. Max. output 3 watts. 
Will match all types of high impedance 
pick-up. Ready to use, £5/12/6. P. & P. 3/6. 
NEW STYLE CABINET finished in 
two-tone Leatherette. Will accom- 
modate above Amplifier and Baffle 
without modification, also most types 
of Ancillary Equipment. Overall size 
18 x 134 x Shin. Fitted with carrying 
handle, £3/9/6 plus 5/— P. & P. 
NOTE. If both items purchased 
ot they will be supplied at 
_— price £8/7/6 
~ 6/6 P. & P. 


* TAPE RECORDER CONSTRUCTORS x 
%* FOR THE CONNOISSEUR * 
COLLARO TAPE PRE-AMPLIFIER AND BIAS OSCILLATOR. 
Complete with power pack for use with Collaro Mk. IV deck. 4 valve plus 
EM8I magic eye. 110-240 v. A.C. Input sensitivity: microphone socket 
5 m/v., auxillary socket 500 m/v. Speed equalisation switch gives com- 
pensation at all speeds. Full wiring instructions included. List price £21. 
Limited quantity only at £15/19/6. P. & P. 5/-. 
LATEST COLLARO STUDIO TAPE TRANSCRIPTOR. 3 motors 
4 speeds, |}, 32, 7} i.p.s. takes 7in. spools. Push-button controls, £12/19/6 
us 5/- P. & P. Usual H. A facilities. 
LATE ST B.S.R. ““ MONARDECK.” Single rey Tape Deck. Takes 
5iin. spools—3} i.p.s. At oa £8/19/6 plus 5/— P. & P. 
NEW! NEW! NEW! 

TAPE RECORDER AMPLIFIER Suitable for use with either of the 
above Tape Decks, and most other types. For A.C. mains, 4 watts 
output. 40-12,000 CPS at 7} i.p.s. + 3db. Facilities for superimpose. 
Valves: 6BW6, ECL82, 12AX7, EM84, and contact cooled metal rectifier. 
Radiogram input, microphone input, monitor facilities (can be used as 
straight through amplifier), volume control and separate treble and 
bass controls. hassis measurement Il} x 3 x 4%in. Supplied com- 
plete with attractive grey/blue escutcheon plate finished in black and 
gold. Circuit diagram and connecting instructions included. Price 
fit /5/- only, plus 3/6 P. & P. If purchased with either of the above decks, 
both items post free 
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE 
Suitable for above ——s and Collaro, Studio deck. Limited quantity 
only at 72/6 plus 3/6 P. & P. 
MIC 45-1 Acos latest flat pistol-grip crystal < 
black and gold finish. OUR PRICE 29/6 plus I/- P. & P. 
ACOS MIC 39-I. oo stick microphone. 
price 39/6 plus 1/6 P. & P. 
MIC 40, General yr crystal microphone with desk stand. Our 
price 25/- only plus 1/6 P. 

.C.24. Imported, eal re streamlined polished meta! case, 
incorporates muting switch. List price 64/-. OUR PRICE 42/- only. 


ANOTHER HAND MIKE ex 
built-in desk stand at only 19/6. P. & P. I/-. 


Attractive 


List price 5 gns. Our 


Lightweight crystal with 


BERNARDS Latest Manual No. 
167. “Eleven Tested Transistor 
Circuits, using Pre-Fabricated Circuit 
Units.”’ Price 2/6, t free. Covers 
the use of the new items listed below. 
TSL LP4S5F MINIATURE ar ~ 
SPEAKER, diameter i oz th 
din. High flux 9, 1" en ap. ts0-15. 
cycles, $5/-, plus 
mrt n lg “TRANSISTORISED 
FM FRONT EN © cn m/cs.). 
Completed with 2-OC VHF 
Transistors. Ready cama 79/6. 
Plus 26/9 P.T. 
Suitable set of 10.7 mc/s. sub-minia- 
ture IF TRANSISTOR Transformers 
Q Pe RDT) 27/6 per set, plus 1/6 


SUB-MINIATURE DRIVER and 
Output Transistor Transformer 12/6 
per pair, plus 9d. P. & P. 
MINIATURE TRANSISTOR 
Twin Gangs 196/87 pF. size approx. 
lin. x lin, x din. 17/6, plus 9d. P. & P. 
Set of Miniature Transistor IF and 
OSC Coils (455 ke/s.). (3 e and | 
OSC), 21/-, plus I/- P. & 

3 WAVEBAND euncenstian 
TA-12401. With OCI70 transistor 
in emitter injected autodyne con- 
verter circuit. S.W., 5.9-13 Me/s.; 
M.W., 510-1,620 ke/s.; L.W., 150- 
275 kec/s. Wavechange and pre 
by —— oe. Overall si 

3.4 1.8in. 67/6. Plus ne 


LIMITED IMPORT QUOTA ONLY! 
OUTSTANDING BUY! 


MODEL U.I MULTI-RANGE TEST- 
METER. ideal for amateurs and service 
engineers. Incorporates 3 inch = 
meter. Ranges: A.C. and D.C. voltage 
0-10-50-250- 1,000 v. D.C. current 0-1 
500 m/a. 0-1 m/a. (used at 0-10 v. range). 
Resistance 1-2,000 ohms (centre 24 ohms). 
100-200,000 ohms (centre 2.4 k.). Sensitivity 
1,000 ohms per volt A.C. and D.C. Size: 
Sin. x 3in. x 2tin. Weight 22 ozs. only. Fully 
guaranteed. Supplied complete, and ready to 
use with test leads, at the 79/6 P. & P. 
very low price of only 3/6. 
(Bona fide trade enquiries invited). 


Nal RADIO LTD. | 


a 
18 Tottenham Court Road, London, W.L. tEE 
162 Holloway Road, London, N.7. PaEvious 


99 Cheapside, London, E.C.2. 


TRANSISTORS!!! 

SURPLUS P.N.P. 
RED SPOT (Audio/Experimental 
Soetoden) naesbee 3/6 ea. 
WHITE SPOT, 
R.F. up to 2.5 Mics. ee 5S/— ea. 
OciIé?9 VHF PNP JUNCTION 
TRANSISTOR. “age ee 
cut-off frequency 80 Mc/s. 18/- ea 
Attractive discounts for bulk pur- 
chases. The above is a selection only. 
Full range in stock by all leading 
manufacturers. Let us have your 
enquiries. (ALL POST FREE). 
FRUSTRATED EXPORT. Not 
repeatable! L., M. and S.W. SUPER- 

RECEIVER. Manufactured by 
McCarthy for export. At present for 
operation on 6 volts, but conversion 
details supplied free. 


Valve line-up: 6K8G, 6K7G, 6Q7C 
6F6G, 6X5G and 6 volt 4pin non- 
synchronous vibrator. P.M. 
Speaker, 4 watts output, PU. ‘socket 
Ext. L.S. socket, etc. Tone control. 
Fitted in polished wood cabinet, 
size 2l2in. x l0}in. x 1Ofin. These 
cabinets are slightly soiled owing to 
storage, but each is guaranteed un- 
used,’in serviceable condition, tested 
prior to despatch. Price £5/19/6 only 
plus P. & P. 7/6, plus 27/6 for A.C. 
Mains Conversion Components if 
required. OUTSTANDING BUY! 
ACOS GP73-2A: Turnover cart- 
ridge for Stereo and Monaural Standard 
L.P. Few only at 29/6, also GP67-3 
Mono at 18/-. Both plus 9d. P. & P. 
LOUDSPEAKERS. EX. CHASSIS. 
As new guaranteed perfect, by leading 
manufacturers. Sin. high flux. 9/6; 
6tin. 10/6; Bin. 13/6; also 10in. with 
O/P transformer (5,000 ohms), 17/6. 
All 3 ohm speech coil, also Bin. avail- 
able, in attractive cloth covered cab- 
inet, ideal for extension speaker, 22/6. 
Each item plus 1/6 P. & P. 
list of 


Complete} 
new speakers on request.} 
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CYLDON TURRET TELETUNER 
C. R.T. BOOSTER TRANSFORMERS] || 1961 RADIOGRAM CHA LY. 83/88 mers, complete wilh rame-eit rae 9001 
or Cathode Ray, Tubes having Heater/Cathode short CHASSIS * }Ov. -3a.) With coils tor channels 1 to 
— pha peer y Rey, Hy Tubes with falling emission. Ful! 
jo. 
or 
uit 
brs 
iw. 
D- | 
th 
00 
it } 50%. Suitable for all Cathode Ray Tubes £1/-. 
HF RESISTORS. All preferred values. = 10 ohms to 1 
/6. meg., Pe TE ke ak 94; 3 w. 1-. 
. vi 
ia- 10 ohms to 10 meg. rie we , 1000 to 5 ~° 000 m. 
RESISTO! / 
[2-month G tee. “a .C. 200-250 v., 4- 
6 a8 wt 25 obms—10,000 ohms. { 8 short-M wee sn lly wen yr switch. 
12,500 ohms.—50,000 ohms. 10 w.............+. /3 pmo = Pk ey Bn —_ x al, Tro Pot 
nd | re on ee ee he lamps, "Four Koobs. Walnut. or Ivory. Aligned and 
. Toe | Seen sf | lemee geet On an CORED “SOLDER 
OR ai, om 30 K. 50 K., 4/-. $6; 100 K. 7/6. BRAND NEW fo . 10 .0 Carr 4/6 PAXOLIN 1/l6in. x Sin. x 1%m., 1/6. ez rine Yt 
i w. Carbon Track. ¥ . bal * A 
mm 20, fo 2 ee. 3 | coMmROL isa, 3 MATCHED SPEAKERS Sin. 17/6; 10in. 25/-; 12m. 90-1 | (AMERIGAN MAGNETIC RECORDING TAPE 
by ea’ it mA. Multi- 
mil] | Bearer wate Sutgce 06 cwves |IMONARCH RECORD PLAYER} | |x weer... aos srsax ovrone 
‘ush- 5 of wv. or pa) > 
| L.F. CHOKES. 15/10H 60/65 mA. 5/-. 10H 85 mA., 10/6. | High Fidelity 
ER 10 H 120 mA., 12/6. 10H 150 mA., 14/-. ae roy # an 
| . je + 
MAINS TRANSFORMERS 200/250 v. A.C. : - Tin. 2, . 
od Fe STANDARD 20-0-250, 80 mA., 6.3 v. 3.5 a / =. 60/ 
ae tapped 4 v. 4a. Rectifier 6.3 v. 1 a., tapped 5 v. Spare Reels, plastic, all sizes ..............:. 3/- 
50- Dm i 
/-; RM3, S/-; RM4, 16/-: 
off ; eres rates = 
yr) | i : ! SAVE tohttiah Mitictonues: *E 
3 mee tet: § Sana "Bh pay Wats Or 2 ty A 
ENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5, coms. ¥ + Fell Wave ay ¥__ 
a! { 6, 8, 9, 10, 12, 16, 10, 4 aad Oy. 2A. SUG POUNDS : t By — pig an y yi-g . 
AUTO. TRANS. 150w, 0, 10, 120, 200, 230, 250¥ TECETRON. Land M. TRF. with reaction, 3/6. 
ALADDIN TORMEES ana “Tn LT te 108 FERRITE ROD AERIALS. M.W., 8/9; M. & L. 19/6. 
al FORMERS 5937 or 8 and Cans TV1 or RF. COIS. A/HF, 7/- pair. H.F. CHOKES, 9/ 
° 2 - | 
ea sow taorsdn DRIVES Belotis otio'e si Bid. JASON FM. TUNER OOIL SET, 29/-. HF. coll acrial 
SOLON. t Soldering Iron, 220/40 v. 25 w., 24/- coil, ag ae coil eae a ae 
- . ap Ce Detector transformer r chokes. 
toes BAIS DROPFERS Se 'itin, Ad). Sliders “3 see ie nese Sock, watag toes GANS B16. Complete kit 
che 1.008 come 08. = ampe. 4/3. ¥. a ohms, 5/-. | [BUILD IT YOURSELF using] | |Win sew Jane oo -¥ 4 valves, 26/5/-. 
| LINE : . 60 ohms . . 100 ohms R Cabinet extra. 
. 2-1 x "7 foot. 
2) | See |Imonancn, aurSeuancen v.a.0]| Smee cr see ence TEES 
°° ° le ° to e 
ii | [_Ciemmomearart cde, |||Micpsoue pons ‘cnet || has tage at cil pees tam 
: 3 0.1 Voy ; 0.1/1, Coo ; 0.1 mfd., 
your} | ACOS CRYSTAL STICK MIKE 99-1. Bargain 35-1 | | HIGH FLUX 6” LOUDSPEAKER 2,000 v.. 316: : 0.001 mtd, 500. 1/0. sO 20 kV., 916. 
Not MIKE TRANSE. 50:1, 3/9 ea, 00:3 Potted 10/6 | /EULL INSTRUCTIONS supplied] | S2VER MICA CONDENSERS. “10% 5 pt. 10'600 pt., 1/-; 
ER 6in ns a 18/-. Tin. x re 21/ Total P ne Se ee 
a ~ on? a ota! ice CLOSE TOLERANCE x q DITTO 
i by loin. x Gin, Rola 27/6. Sin. Plessey, 19/6. ee aan te, i £12.10.0 1% 50 mo 810 Wt 1/85 1.00 tn 5,008 De 8 
f oo Rola 18/6. 8in. Rola, Ql/-. 10in. R.A. 30/-. ° i “4 * 70 pt., 94.; 100 pf " ". 
t for FI TWEETERS, 4in. 25/-. 12in. Plessey, 30/-. 1/3. 250 pf., 1/6. 600 pt., 750 pt. 119° aod mle + theg 
rsion oa Baker 15 wt. 3 ohm. and 15 ohm models, 90/-. Pt., e ips, ‘ew 
12in, Baker foam Guspension 18 w. 18 chm. £6 RECORD: PLAYER BARGAINS NEW ELECTROLYTICS. FAMOUS MAKES © 
Master ‘ TUBULAR TUBULAR CAN 
(ER, TRANSFORMERS 7/6 pair i ase». 
| 465 o/s. sing tuning miniature can 1fx#% tin. High 4/450 
) @ and good bandwith: By Pye Radio. Data sheet supplied. 8/450 v. 
Weymouth LF. Standard size 465 ke/s., 12/6 pair. po v. 
CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-. 40 Cireuits 3/-. 16/500 ¥ 
H.R. HEADPHONES. 4,000 ohms, brand new, 15/- pair. 32/450 v. 
SWITCH CLEANER Fluid, squirt spout, 4/9 tin. 25/25 v 
TWIN GANG CONDENSERS. 365 pf. Miniature, 14in. 50/50 v. 


x aie x lfin., 10/- .0005 Standard with trimmers, 


FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2.6 
G/-; less trimmers B/-, Midget 7/6; Single 560 pf. 2/6: 12 v.15 amp. 8/9; 2 8. 11/8; 4, 17/6; 8 a, 92/6. 
CHARG /250 


} 

| 

| 2 v. 
ae V3. + and Amer. 4, 5, 6, 7 pin, 1/-. Wertt> finan peed Antachenger . "sag gp ee 


100: I, -. 150 pt., 5/6. Solid dielectric 100, 300, 500 pf., 3/6. 
VALVE HOLDERS. Pax. int. Oct. 4d. 'EF50, EA50O, 64. for charging at 2,6 or 12 v., 1} a., 
Oct. B7G, B8A, , BOA, 
94. B7G with can. 1/6; Chg B9A with can, 1/9. | |4 Speed Autochangers, BSR, U.A.8 
M. CERAMIC, EF50, B7G, B9A, Oct. 1/-. B7G, B9A Cans, ]/-. | | Stereo or Monaural 0 NEW and boxa VALVES 90 aay cusrantes 
ocket SPEAKER FRET. Goid Cloth I7in. x 25in., 5/-; 25in. Z Collaro Model 457.. oes 6 IRS .. 7/6/6L6G 10/6)EA50 .. EYS1 .. 9/6 
trol. 35in., 10/-. Tygan — wide, 10/- ft., 27in. wide 5/- Garrard Model 210. £ 0 185 .. Z/G\GN7™M 8 Fanos ty EY86 .. 10/- 
inet, Brown, Green, _——_ SAE 4 speed Single Players, EMI Stereo 1T4 .. 6/-|6Q7 EB91 .. 6/-|HABCSO 12) 
These by = » or onsural Des snathinnntebansiiphesh £619 6 2X2 .. Z/6/68A7M 6/-|EBC33 .. $/6)/HVR2A 
2 p. 2-way, or 3 p. 2-way; short spindle... ane 2/6 384 y BC4) 8/6\MU14 9/- 
ig to i 5 p. 4-way, 2 wafer, or 3 p. 11-w. 3 wafer, long spin 6/6 Garrard TA Mk. Il.. a2eo0 3V4 /6|68N7 10/-|P61 ¥ 
) un. 2 p. 6-way, or 4 p. 2-way, or 4 p. 3-way, long spindle 3/6 Garrard 4 HF Transcription...... £17 19 6 5U4 .. 7) 3084 .. 9/6|POC84 .. 9/ 
ad Te = 1 p. 12-way Lae indle “Gig; 3 wate. ise Garrard Stereo Heads £2 extra. 5Y3 .. 7 exe : s6 PCF80 . 
ange “ MAKITS ” H * Hy ‘5 X5 ECH4: 
ne. 3 wafer 16/-; 4 wafer, o's; 5 wafer 23/-; 6 r 26/6. Suitabl a gy ACCRISOGEES 49/ caus 4 126. $) BOLee 16 +d 1 
| TOGGLE SWITCHES. 8.P., 2/-; D.P., 36: DED. 4-; jaitable player (uncut boards)........ 6 6BE6 7/6|12AT7 $/-\ECL82 0/6|P: 1 
s_ if MORSE ity good B25 / Amplifier player cabinets with cut boards........ 63/- 6BH6 Q/6\12AU7 8/-|EF39 5/6|PY80 } 
UY! |  SUB-MINIATURE ELECTROLYTICS (15 v.), 1, 2, 4, 5, 8, | [2-valve amplifier and 6jin. speaker for above ..79/6] | |enwe Sigil EF41 || 9/6\PYs1 
25, 50 mfd.. 100 mfd.. S/- * Ready mounted on baffle 12in. x 7in., Sin. deep. I 
cart-| } eee tO eres, 6D6 .. 6/-\12 /@\EFSO .. 5/6|\PYS82 7 
— MINIATURE 2-STAGE Hi-Fi AMPLIFIER. A.C. only.| | |Spag’’ 7@12BE6 S/G\EFS0 |. BlsPol 
dar THE HI-GAIN BAND 3 PRE-AMP 200-250 v. Valves ECL82 and EZ80. 3 watt quality 6H6GT 3/6112K7.. 6/6\EFS86 i UBC41 
P67-3} | Cascode circuit using Valve ECC84. I7db output. Mallard tone circuits, bass boost, treble and 655 161297 .. 6/ 5 58 UCH42 
& P. | : * i volume controls. Separate engraved perspex front panel 66 |. /@ 356 " Be@lELs2 | 5/-|UF41 
gain. Kit 29/6 less power; or 49/6 with with de luxe finish. Heavy duty output transformer, 6]7G 6/6 35Z4 /@\ELAl |. Q/@\ULA 
SSIS. power pack. Plans only 6d. 3 ohm, and shrouded mains transformer. Stove enamelled 6K6GT 6/6 80 .... Q/GELS4 |. S/g\UY4 .. B/- 
ading Also Band | version same prices. chassis size 6 x 5 x 3in. Bargain price £4/15/-. Circuit] | |gx7q  5/- 807 /ZEZ4O |. 7/6\U22 .... B/- 
9/65 | (PCC84 Valve if preferred) supplied. 6KSG 7/6 954 U6 EZ80 .. 7/6 US2 .... 7/6 
wit 
6. . 48-HOUR MAIL ORDER 
avail- . 
/6. 
plete WEST CROYDON 
jest. 
2 POSTAL SERVICE I/-, OVER £2 FREE. C.O.D. 1/6. (EXPORT C.W.O. POST EXTRA.) Wed. | p.m. THO 1665 Buses 133 or 63 
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THE EASY SIX 
6-Transistor Battery Portable 
i, a £9.1 5.0 plus 3/- p.p. 


Ever Ready PPZ Battery Extra 3/3 
STAR Pose ge Six Ist grade Mullard 
Transis 


positions indicated 
- 500 milliwatts Push Pull output | + Full 
medium and long coverage: 
two-tone Blue/Cream Vynide as Cabinet, 
dimensions 8}in. x 6}in. x 3in. ee point-to- 
point instructions svpplied. eight ib. with 
battery. 


TAKE ADVANTAGE OF THESE 


Assemble it yourself and 
SAVE ££ £’s 


COMPACT GRAM. AMPLIFIER 

2-valve printed circvit type for use on A.C, or 

D.C. Bova v. mains incorporating modern 

miniature valves. Output 2 watts, overall dimen- 

sions 6h x2x 

Price 59/6, plus P. & P. 2/6, 

Amplifier Cabinet, £2/19/6, plus 5/- P. & P. 

7x _ cag age £1/1/6, plus 1/6 P. & P. 
Conquest 4-spd. Changer, 

27/191 moe of ?. &P. 

If all the above items are purchased 

wee be supplied at 213/151, “plus 


DRAMATIC PRICE REDUCTIONS 


AVANTIC SPAIl Stereophonic Amplifier. Technical details: power 
output (each channel) 10 watts peak, L.S. impedance, 4, 8 and 16 ohms, 
6-position input selector, bass, treble, volume on/off controls, stereo 
reverse switch, phase reverse switch, stereo balance control, P.U. 
balance control. Dimensions 14} x Eh x 4in. Original price 28 Gns. 
P. & P. 7/6. OUR PRICE I9 


AVANTIC PL62I 20-watt monaural Amplifier, frequency response 

10 c/s-30 Ke/s. 1bB. L.S. impedance, 4, 8or I6 ohms. Dimensions I4in. x 

7. x 7Zin. Original price 29 Gns. P. & P. 7/6. OUR PRICE 
ns. 


AVANTIC STEP2I. Stereophonic Tape Pre-Amplifier Unit. Price 
£4/4]-. 


All this equipment in Brand New and in manufacturer’s original sealed cartons. 


SPECIAL BARGAIN OFFER 
THE PERFECT STEREO -* 

Two DL7/35 power amplifiers original cost 
One SP2I Stereo control unit x 10-0 PRICE 47 gns 
Brief specifications: 
DL7/35. Power output 54 watts peak; L.S. impedance 4, 8 or 16 ohms. 
power inputs 105-250 v. Valve line-up GZ34, 2-EL34, ECC83, EF86. 
Dimensions 144 x 9 x 8tin. Original price 30 gns. 
SP21. 6 inputs for each channel, bass, treble, volume control, on/off 
stereo/3D/reverse stereo switch, stereo phase switch, low pass filter. 
Power requirements 6.3 v. at 1.3 A., A.C. 350 v. at 5 mA. D. Dimen- 
sions 144 x 9x 4in. Original price £28/10/-. 


Full descriptive literature available. 


tHE Petite 
PORTABLE 
MAY BE 

BUILT FOR £7. 7. 
Batteries extra. 
H.T. 10/- (Type B126) or 
equivalent. 

L.T. 1/6 (Type AD 35) or 
equivalent. 


ca 


@ High Q frame acrials. 
@ High sensitivity on both 
wavebands. 


@ Medium and long wave superhet circuit. 

@ Instruction book 1/6. 

@ Size only 8 x 8 x 4}in. 

@ Weight including batteries 5jlb. @ 4 valves of the 
economy type. 


BATTERY ELIMINATOR 
Housed in two con- 
= which are to 


eplace AD 35 and 
- @> | Bi2 Bi26 Y BE 
ti i BUILT FOR 37/6 
e. Plus 2/- P. & P. 
hy » Only suitable for use 
NUD ‘4 with DK96_ Series 
=e valves. 
THE MODEL FMA/1 
FERGUSON 
FM TUNER 
13 gns plus 3/- P. & P, 


For use with Radio Re- 
ceivers or Hi-Fi equip- 
ment. Completely self- 


and a hammered meta: 
finished steel case, 10 x 7} x 2}in. Fre- 
quency coverage 87.6-100 Mc/s. (continuously). Valve line- 
up: 2—EF80, ECF80, 2 germanium diodes and metal rectifier 
for operation on A.C, mains 200/250 v. 59-60 cycles. 


TUNERS FOR THE HOME CONSTRUCTOR 
BY anes 


JASON JTV2. T.V. SOUND & F.M. complete with a 
Tuner and Case, less Valves, 148". pivs 3/6 P. 
— £1/12/-. Instruction available ADE. 


JASON FMT3. F.M. Tuner with Twin Limiters, sensitivity 
5 microvolts, complete with Case and Power Supply, 
£9/19/- Less Valves, plus 3/6 P. & P. Valves £2/13/-. 
Instruction Book available separately 2/6. 
JASON MERCURY 2. Switched Tuner for F.M. and T.V 
Sound, less Valves and Power Supply, £10/14/-, plus 2/6 
. & P. Vaives £1/4/6. Instruction Book available 
separately 3/6. 


Sows. Supply Kit. suitable for above £2/14/-, plus 2/- 
. & P. 
VICE 
QUALITY CRYSTAL 


©). >> 
=m § MICROPHONE A good- 


quality crystal Microphone for the discerning 
enthusiast, finished in polished steel with Muting 
Switch and detachable lead. Price 42/-, P.P. 1/6. 


WHY NOT 
DO IT 

YOURSELF! 
47.7.0 2% 
iinet $5.10.0 2% 
These two receivers use the latest type circuitry 
and are fitted into attractive cabinets 12 x 6} x 
5}in., in either walnut or ivory Bakelite or wood 


1/- extra. Fees instruction books 1/- 
each, post free 


SUPERHET 
may be built for 


THE ‘CLARION ° 
TAPE RECORDER 


%* Completely transistorised circuit. 

% Constant governed speed of 33 I.P.8. 

% Recordings interchangeable with other recorders. 

% Remarkable reproduction on both speech and music. 
Price complete with Microphone ag 5/- 
atte 25 GNS. ,. 


THE ‘MID-Fi’ 
A NEW DESIGN 4} 
WATT AMPLIFIER 


KIT 

MAY BE 

BUILT FOR 95/ wi 
Plus 3/- P. & P. 


A new circuit for the home constructor requiring a good 
quality medium-powered Amplifier for reproduction of 
Records or F.M. Broadcasts. Technical Specifications: 
separate bass and treble controls. Valve line-up EF86, 
ELS4, EZ80. Voltage adjustment for A.C. mains from 
200/250 volt. 3 or 15 ohms impedance. Negative feedback. 
Size 7x5x2in., overall height Sin. Silver-hammered 
finished Chassis. 


3-transistor, medium wave, receiver, 
tealy suited for the young enthusiast or 
e beginner. Operating on two pen torch 


Simple to construct, with full instructions 

supplied. No he:dphones required. 

Complete set of components, including 

plastic case, plus 1/6 P. & P. 
27/ 6 Batteries 


FOR THE BEGINNER | 
| 


extra. 


PRICE 30/- 


THE MODEL VT41 VALVE 
FILAMENT TESTER 


Will instantly check the 
filaments of all Radio and 
T.V. Valves, Fuses and Dial 


accurate circuit continuity 
test and also has built-in 
7 and 9 valve straighteners. 
Size 53 x 35 x 1}in. 

with Battery, post paid. 


OHMS, 2K-20 meg. 


price £6/10/0 » 


' 
CABY MODEL B20 MULTI-METER 
DC/V 0-0.5 v. 0-2.5 v. (2K-ohms/V). 

DC/V 10-50-250-500-1000 v. (4K-obms/V). 
AC/V 10-50-250-1000 v. (4K-ohms/ 
DC/mA 0-100 microamps a Ng 
DC/mA 0-2.5-25-250mA (250mV). 


COMPLETE WITH TEST LEADS— 
plus 2/- P. & P. 


CABY MULTI-METER A-19 


DC/V 10-50-250-500 1kQ (2kQ/V). 
Vv). | AC/V 10-50-250-500-1kQ (2kQ/V). 
Ranges: DC/mA 0.5-25-250 (250mV). 
OHM 0-10 kQ-1MQ. 


ea te test leads £4/1 7/6 


961 


STOR 


th Turret 
+P. & P, 
eparately 


ensitivity 


available 


plus 2/- 


ROY 
TSTAL 
4 good- 
scerning 
Muting 
P.P. 1/6. 


ng a good 
luction of 
cifications: 
-up EFS86. 
mains from 
feedback. 


hammered 
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and 
Spare 8; ~geh 3 3 


PRICE including Microphone, Tape 
pool 1 


First Again!! 
“THE PREMIER TR/2” 


Once again, Premier is first, with another 
offer. ing the “TR/2” 
the latest and cheapest “addition to our 
range of popular 
Star features: 
Latest BSR Tape Deck, with inter- 
locking device to prevent accidental! 


erasure. 
Single speed 3fin. per sec. 
‘Playing ve 4 hag std. tape—1} hours. 
tape— 8 mins. 


Pa on pa wena tone control. 

%* Power output 3 watts. 

*Input sockets for Microphone, Radio/ 
Gram. 


% Extension speaker socket. 
Size: 13} x 9} x Gin., weight 17 Ib. 


TAPE DESKS 


LATEST BSR eee. le speed 
3 ips. Will take 5Sjin. spools. ne s/10/6. 
& 


P. S/- 

COLLARS STUDIO TAPE TRANSCRIPTOR. 
3 speeds 1j, 3}, 7} i.p.s. 3 motors. Push- 
button controls. Will take 7in. spools. 


APE TRA 


SINGLE PLAYERS 
=. Junior 4-speed Player complete with 
Garrard 48P d-speed Player, complete with 
Pick-up ay automatic stop & 


stereo, with plug-in Head . £8 jo 9 0 
Philips AG2009, 4-speed Player, with 
and Microlif 


‘OR. 
Twin track operation, 3 speeds, 3, 7h. 15 
Will take 7in. spools. £17/19/6. 


ER AMPLIFIER specially 
igned to match the Collaro — Tape 
Deck. £10/19/6. P. & P. 4/-. Size 113 x 

x 3in., uses 3 valves, magic A. contact 
calea ‘metal rectifier. Incorporates mike/ 
gram/radio inputs, ext. Ls. jack, superim- 
posing switch, with matching knobs. 


RECORDING TAPE 
By well-known manufacturers, brand new, 
boxed and full guaranteed. 
1,800ft. on 7in. spool ............ . 82/6 
1,200ft. on S}in. spool 
P. & P. 1/- per spool. 


AMERICAN C.B.S8. 
RECORDING TAPE 


Brand new, fully guaranteed and with 
Leader Tape:— 


600ft. on 5in. Spool . .. 17/6 
1,200ft. on Sfin. Spool ............ 25/- 
1,800ft. on Sfin. Spool D.P. ........ 47/- 
1,200ft. on 7in. Spool ... — - 
1,800ft. on 7in. Spool LLP. ........ 35/- 


Plus 1/- per Spool P. & P. 


it, wired for stereo 


£1010 0 
P. & P. 3/6 on above units. 


: The : 
Magnaphon 
Reoimer at quality and versatile Tape 


Saeed Sti 


Good quality Crystal M 
eer, Spare 
with J: ce Bae end Water Bhoe ter sostnting ham 


Price £32.0.0 


Pius 21/- P. & P. 


STEREO ADAPTOR 


Why not convert your Record 


ee Oe Unit 

to 

combi tet PRICE 
STEREOPHONIC PICK-UP CARTRIDGES £2.19 .6 
AVAILABLE, 35/- post paid. Plus 2/- P. & P. 


RECORD CHANGERS 
BSR UAS, 4-speed .......... £6 1 
BSR VAS, 4-speed with stereo cartridge 


£719 6 
BSR UA12, 4-speed, wired for stereo and 


complete with Stereo cartridge £819 6 
Collaro Conquest, 4-speed eed 19 6 
Collaro RC457, latest type 4-speed 0" 0 ° 
Garrard RC111 3-speed £719 6 
Ga 1 4-speed 3 19 6 
Garrard RC121/4D, 4-speed .. 19 6 
Ga 21 2, 4-8 wired for 


P. & P. 5/- on above unite. 


TRANSCRIPTION UNITS 


Garrard 301 .............00- 73 
Garrard Sol (Strobe turntable) 18 4 
Garrard 4HF (Stereo) ...... 48 

218 8 8 


Garrard 4HF (GC8).......... 
P. & P. 7/6 on above units. 


Radio Jack available, 


TAPE RECORDER RADIO JACK 


May be bu It for 29/6 plus 1/6 p. and p. Tape Recorder Plug Extra. 
Improve the quality of your recordings with the most inexpensive 


suitable for any type of Tape Recorder, only 


a short external Aerial required for full medium waveband coverage. 
Phono Plugs—Qd., Jack Plugs—3/-. 


INSTANT BULK TAPE ERASURE 
Erase complete Reels of Tape in a matter of seconds. PRICE 27/6 post paid. 


ECC85, ECH81, EF89, EMS81, 
Dimensions 15} wide. 12in. high, 4jin. deep. 


coverage: Lai 
Wave 188-547 metres. VHF/FM 
EABCS80, ELS4, suitable for use on 200/250 v. 


MODEL 379 AM/FM RADIO- 

GRAM CHASSIS BY FAMOUS 

MANUFACTURER 

PRICE £12.12.0 plus 7/6 p. & p. 
Due to a fortunate bulk purchase we are 
able to offer these exceptionally good 
quality Radiogram Chassis at this ridiculous- 
ly low figure. Gram./on/off. Star features 


of this Chassis are: piano A wavechange 
Rod fe 


metres. 
87-101 Me/s. —— line-up: 
- Mains. 


The * Vogue’ 


A quality tape recorder, at a popular price including 
microphone, tape and spare spool. 


iw 


* Collaro 3-speed Tape Deck. 


% Separate Input for Microphone and 
Gram Recording. 


% Separate Volume Controls for recording. 

*% Volume On/Off and Tone Control for 
replay. 

* 3 watts output. 


% Housed in smart two-tone Bilue/Beige 
Cabinet with detachable Lid. 


THE PREMIER TRANSISTORISED 


BABY ALARM 


aa Plus 3/- P. & P. Battery extra 2/9 
(Ever-Ready PP! 6 volt or equiv.) 

bo nee to the modern Paren' 
” this extremely icons Unit 


can be supplied at 19/6 and ‘Microphone Lead at 54 
THE VERDIK 
QUALITY TEN 


AMPLIFIER <0¢ 


AND PRE-AMPLIFIER 


A truly ~- -Fidelity Ultralinear ameliies with a push-pull output of 10 watts and 
feedback. Provision for 


pane mnd Tuner, also bass and treble contro! and 5- 
position ~~ lor awttch for A. A Radio Tape and L.P. and Standard Recordings. 
Finished in an attractive enamel. 

FO! 


ee Se ae. P. a P. oD On £14/19/6 
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> OVAL 


be | va ie] 


(KS 


enaeee NEW VARIABLE VOLTAGE 


RANSFORMER. 230 voit A.C. input. 
Freed in steel hammer finish case complete 
with 0-300 volt M.C. A.C. Meter, fuse and 
neon indicator light. Output constantly 
variable from 0- volt A.C. Type |. 
2.2 amp. Price £8/10/-, carriage 
Type 2. 5 amp. Price £12, carriage 10/-. 


BRAND NEW VARIABLE VOLTAGE 
TRANSFORMER. For 230 voit A.C. 
input. In cases as above with meter, 
fuse and indicator li oe. Output constantly 
variable from 0— volt A.C. Type 15 
1S amp. Price £22/10/-. Carr. 15/-. 


W. W. RHEOSTAT. New. 
25 watts. Price 7/6. P. & P. 1/6. 


3.5K o> 5K. 


NEW WIRE WOUND RHEOSTAT ON 
CERAMIC. 58 ohm, 50 watt, complete with 
instrument knob. Price 8/6. P. & P. 1/6. 


EX P.O. MAGNETIC COUNTER. 500 
ohms type for 24 volt also 3 ohm type ie 6 volt 
D.C. operation. Price 6/6 each. P. & P. I/-. 


AUTO TRANSFORMERS. Step up, step 
down. 110-200-220-240 v. ~e shrouded. 
New. 300 watt type £2/2/- each. : . 2/6. 
500 watt type £3/3/- each. P. & P. 3/9. 1,000 
watt type £4/4/- each. P. & P. 6/6. 


HEAVY DUTY L.T. TRANSFORMER. 
Very conservatively rated for continuous duty. 


New. In manufacturer’s cases. input 110-260 
volt multi-tap cycles, single phase. 
Output 28— 31 volts at 21 ampere. Price 


£6)15)-, carriage 10/-. 
NEW GALVA- 


scale, 35 mA either 
side. 100 ohm coil. 
Price 12/6 each. P. & 
P. 1/6. 


A..F. AIR 
POSITION IN- 
DICATOR, _ con- 


taining 3 ball and 
plate infinitely varia- ‘ 

i@ resolving gears, miniature spur bevel and 
worm gear drives, also toggle, push button and 
rotary switches, repeater motor, 4 mechanical 
counters, miniature lamp holders and lamps 
etc. As new. Ililustration below. Price 22/6. 
P. & P. 3/6. 


ROTARY 
SWitcH 
REGULATOR. 
25 ohms, very con- 
servatively rated 
at 4 amp., will 
handle 8 amp. 
Overall size 7 x 8 x 
in. Price 15/-. 
P. & P. 2/6. 


TWELVE PLATE F.W. 
BRIDGE CONNECTED 
RECTIFIER mounted on 200/250 
volt A.C. input transformer. 
Output 36/40 volt D.C. at 1.2 
amps. New, perfect. Price 

16/6. P. & P. 3/6. 


MINIATURE INSTRUMENT RECTI- 
FIERS. Bridge Type | milliamp. Guaranteed 
perfect 7/6 each. 


S.T.C. RECTIFIER. 36 plates b: P mm. 
Bridge connected. Maximum input 
60 volt. D.C. output 15 amp. Mag ‘perfect. 
Price 60/-. P. & P. 3/6. 


BRAND NEW FREQUENCY 
METERS manufactured by 
Nalder & Thompson Ltd. 
Calibrated 45 cycles to 55 
cycles per second. 6in. dial. 
Panel mounting type. In 
original manufacturer's boxes. 
PRICE £10/15/- ea. Postage 3/6. 


LO ON. 


20-WAY STRIP containing standard Post 
Office telephone Jack Sockets, overall size || x 
34 x tin. New. Price 15/- each. P. & P. 1/6. 


10-WAY STRIP standard Post Office tele- 
phone Jack Sockets, spacing allowing ‘je 
Jack Plugs. New. Price 10/-. P. & P. 1/6. 


19-INCH RACK MOUNTING 20-WAY 
P.O. JACK STRIPS with 40 terminals at rear. 
Price 25/-. P. & P. 3/6. 


19-INCH RACK MOUNTING 20-WAY 
P.O. LAMP STRIPS. Price 25/-. P. & P. 2/6. 


LATEST MOST MODERN TYPE OF EX 
W.D.MINIATURE 
HEADPHONES. 
As illustrated. Brand 
new, low impedance. 
Price: 10/6 plus P. & 
P. 1/6. 


Bday clockwork 
Time Switch. 


phase, 4 hour divi- 
sions, allow setting 
for one make and 
one break to be 
made every 24 
hours, complete with 
key. Used but 
Brice 26 perfect. 

< a each. P.& 


PYE LEVER OPERATING MICRO 
SWITCHES. >» le pole change a Brand 
rew. 4/- each - dozen, p. paid. 


TANNOY P.A. LOUDSPEAKER. For out- 


door ~ mecal y mh 30 with =, 
uare flare. en, in. Speech 

15 ohms. Guaranteed in working order and 

good condition. Price £7/10/-. Carriage 10/-. 


PACKARD BELL BRAND NEW RELAYS. 
2 pole c.o. 6 volt 80 ohms. 7/6 each. P. & P. 6d. 


DIAL THERMO. 
METER. Made 

Short & Mason. Cali- 
=a 


q pro- 
truding at the back. 
Brand new. — 
facturer's _ packin, 
Price 22/6. P. & P. 3/-. 


SOLAR OIL- 


D.C. 
Overall size I4in. x 
9in. x Shin. plus feet. 
Weight 46 Ib. Brand 
new. Guaranteed 
perfect. Manufac- 
turer’s packing. 
Price £7/10/-, car- 
riage 10/-. 


100 YARD DRUMS GLASS BRAIDED 
5 10/.010. New. 10/6 per coil. P. & 


18-WAY P.V.C. protien ed 14/36 WIRE, 
screened overall, cove all 
colour coded, 3/6 per yd.; “is. vest of 100 yds. 
Carriage paid. 


ae U.S.A. RECEIVERS. 24 volt. Covering 
195-9,050 k/c. in 4 bands. new, suitable 
for use on boats, etc. Price £6 including car- 
riage. 


NEW UNCHARGED UNFILLED 12 
VOLT ACCUMULATOR 9 ampere in 
unspillable plastic 
cases. mprises 
6 x 2 v. separate 
cells connected by 
terminal strips. 6 
x 54 x 4}in. over 
terminals. Price 
an plus P. & P. 


245 AMP. 2 VOLT ACCUMULATOR 
Admiralty type in wooden casing. Size 15 x 
74 x Thin. Weight 60ib. Unfilled, uncharged. 
New. Price £4. Carriage 10/-. 


MINIATURE 
P.M. MOTOR. 
12/24 volt, re- 
versible. Iin. 
dia. New. Price 
Pie each. P. & 


AIRCRAFT CINE CAMERA G45B Mk. Ill. 
Fully modified, fitted 
with £/3.5 triple an- 
astigmat lens, takes 
25ft. of 16 mm. film, 
— with 24 v. 

16 exposures 
per m, Brand new, wld « pacing. £4/10/- 
each. P. & P. paid. 
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SLIDER RESIST- 
ANCES. 2 


CLASS D WAVE METER. Latest release of these famous Hetrodyne wave meters with directly 
oo illuminated dial, most suitable for amateur transmitters, covers two ranges |.9-8.0 A 3 


piete with reference crystals | zero settings, two 
vibrators, =r instruction book and matched set 


amp. 
500ohms, size |4in. 
x 6in., plus handle 
6in., 27/6. & 
3/6. 


SOLENOID OPE- 
RATED MAG- 
NETIC RELAY. 


T 5CW/3945, 4 
pole changeover, 
0 A contacts 24 v. 
operation. an 


new 13/6. P. & P. 1/6. 


CARPENTER’S TYPE 
POLARISED RELAYS. 2x 
9,500 turns at 1,685 ohms. 
Price 22/6 each. P. & P. I/-. 


HIGH SPEED RELAY. 


si Two hahhi 1,000 
ohms each. New, 10/6 each. 
P. & P. Ij-. 


SIEMENS H.S. woe seb 


latest type, 
ohms plus 1,700 an single 
C.O. contacts. Brand new with 
fixing clip. In maker's cartons. 


Price 16/6 each, plus I/- P. & P. 


Siemens sealed similar relay to 
above, but 2.2 ohms oy. a3 
ohms. wd clips, 12/6 

Plus I/- P. & P. 


SUPERIOR BRAND NEW RELAY. 7,000 
ohms coil. Will pull in at 750 microamp. and 
out at 450 microamp. Ch 

contacts. Vacuum sealed, — ae Ly not be 
affected by oil, moisture or water and never 
wy! adjusting. Weight 2} oz. Price 18/6. 


|-. 


MINIATURE MOVING COIL DIFFER- 
ENTIAL RELAY. Two coils 350 ohms each. 
Operating current 
minimum 140 micro- 
nominal 400 


way contact current 100 mA at 50 V A.C. or 
Dic. Size 14 x $x din. Price 22/6 each. 


G.E.C. SEALED RELAY. Type M.1090. 


180 ohms coil. 6/12 volt. 4C/O. Brand new. 
18/-. P. & P. I-. 

G.E.C. SEALED RELAY. Ty M.1092. 
670 ohms coil. 12/24 volt. 4 C/O. Ex new 
equipment. Unused. 10/-. P. & P. I/-. 


G.P.O. 600 TYPE RELAY. 400 ohms coil. 
24 volt. 2C/O plus2M. New 7/6. P. & P. I/-. 


MINIATURE OPEN TYPE RELAY. 700 
ohms coils. 24 volt. 2 C/O. Ex new equip- 
ment. Unused. 7/6. P. & P. Ij/-. 


ROTARY RELAY. 12 voit. Heavy duty 
change-over contacts and one low current for 
— circuit, plus one break set. Price 7/6. 
P. 


MINIATURE 
UNISELECTOR 
SWITCH. Two 
banks of ten plus 
home contacts one 
bank continuous of 
normal. 30 ohm 
coil for 24 volt 
operation. Brand 
new, manufac- 


illustrated. 


operation, can 


plus 6/6 carriage. 


ing. Designed for évolt D ta 

for mains and suitable 
transformer “upplie A 7/6. im spot-on condition as 
tested by R.E. In transit case. Price 5 gns. each, 


ves, 2 x 6 volt 


SOUND POWER TELEPHONE HAND- 

Each couple connected by ordinary 
2 core lighting flex will secure instant and 
reliable intercommunication. No batteries 
required. Price per set of 233/-, plus P.&P.3/-. 


ENGINE SPEED INDICATOR. On the 
a special ex-R.A.F. meter which we are 

able to supply and a few small linking parts 
which can be pure anywhere, an in- 
expensive engine speed indicator can be made 
up which works on simple pulse counting 
principles in conjunction with the contact 
breaker on the distributor. Will give diréct 
reading in R.P.M. Full conversion instructions 
are supplied by us. Additional standard 
RAR required easily obtainable for about 15/-. 
YY meter as offered by us 16/6, plus 2/6 


ONE ONLY, “‘ CINTEL ” DEMONSTRA- 

TION OSCILLOSCOPE. Sin. double 
beam. ndition as new. Guaranteed. 
Hwemege 9 with full maker's instruction book. 


NEW IMPORTED EX- 
TREMELY EFFICIENT 
MOTOR with tremendous 
power weight ratio. For 
12 vole D.C. but very efficient 
on 6 volt. Three position 
switch. Weight 2.1 oz., 
size Igin. x Ifin. dia. Speed 
7,000 r.p.m. Self lubricating. 
15/-, plus I/- P. & P. 


TYPE R.Q.R., re- 
versible. 37 r.p 

overall size Sin. x 
xk x 5tin. Weight 


Ex brand 
new RA, Un- 
used. Price £3/17/6. 
P. & P. 3/-. 


MAINS POWER 
SUPPLY UNITS 
Potted and sealed 
transformer and 
choke by famous 
maker. Mounted on 
4 metal chassis 6} x 

7tin., complete with 
5Z4 rectifier valve 
and full smoothing. 


Input tap 220-230-240 volts. 
Output: V. D.C. at 100 mA. 
6.3 V. A.C. at 4.5 amp. 


6.3 V. A.C. at 2 oe 
Rectifier supply 5 V. A.C. 
conservatively rated. Price ‘as a :P. i. P. 4 


METERS GUARANTEED PERFECT 
omy 
>. B. oF 2in. Al. FAA. ...eceeveee 7/6 


enchant 

I mA. Sy 2tin. fl. rnd. 
200 mA. M.C. 2tin. rnd. 
of mA. M.C. 2fin. fl. rnd. 


abine fl. rnd. 
50 a 2tin. square, side fitting 


500 microamp., M.C. din. rnd. PLL. 
scaled 15/600 volt. NEW 
Postage on all meters |/- each. 


Miniature latest type mov- 
ing coil 0-5 milliamp meter, 
i fin. diameter, flush fitting. 
complete with fixing clip. 
Price 17/6. P. & P. I/-. 


CRYSTAL CALIBRATOR No. 10. A 
crystal controlled 
4-valve high-grade 
instrument in the 
same category as the 
famous BC 221. 
Directly calibrated, 
does not require 
cross reference or 
rts — functions 
as follows:— } 
crystal controlled 
oscillator which 
provides fixed fre- 
quency signals of 500 
KC and all harmonics ot 500 KC to beyond 10 
Meg. and up to 30 Meg. 
(2).A variable quitter from 250 KC to 500 
KC, this enables all intermediate frequencies 
between 250 Kc/s. and 30 Meg. to be produced 
and modulated. 
Supplied complete with 3 spare valves, all leads 
and maker's instruction in carrying 
haversack. The complete outfit is brand new— 
repeat NEW. Price £4/19/6. Carr. 3/-. 


Postages and carriage shown above are inland only. 


quotation. 


SERVICE TRADING Co. 


For overseas please ask for 


PERSONAL CALLERS ONLY: 9% Little Newport 
Street, London, W.C.2 TEL: GER 0576 


ALL MAIL ORDERS. ALSO CALLERS AT: 


47-49 High Street, Kingston-on-Thames 


Telephone: KINgston 4585 
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Build a high quality recorder 
in the £70 class for only 
Can be assembled in } hour. 


FEATURES INCLUDE 
4 WATTS % MAGIC EYE 


TIRELY EFFECTIVE AUTOMATIC ERASURE. 
Full descriptive leaflet supplied on receipt of 8.A.E. 


R.S.C. HI-Fl TAPE RECORDER KIT 


INCORPORATING THE LATEST COLLARO STUDIO TAPE TRANSCRIPTOR' 
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 
7x 4in. LOUDSPEAKER, Reel of Best Quality TAPE, Spare Tape Spool, a Port- 
able Cabinet, size approx. 16 x 13 x 9in., finished in durable and attractive 
duo-tone Policrome. and connection diagram for wiring amplifier to transeriptor. 


* 3 SPEEDS % FREQUENCY RESPONSE 50-11,000 ops. %& SWITCHED 
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED. 

RECORDING LEVEL INDICATOR % 3 MOTORS. 
Fast rewind. 4% TAPE MEASURING AND CALIBRATING DEVICE. %« TAKES 
FULL 7in. DIAMETER REELS OF TAPE. % NEGLIGIBLE HUM. ~ EN- 


OR DEPOSIT £5/7/6 and 12 
monthiy ot 
Cash price 


42/-. 


settled n 3 months. 


* OUTPUT 


HI-Fi 10 WATT AMPLIFIERS 
See a cany eae £6.19.9 


MANUFACTURERS DISCONTINUED 
MODEL. Carr. 7/6. 


A 
Ara output. 
ual separately controlled inputs, for mike and gram. 
} ah bass and treble controls. High sensitivity. Output 
eS ae a Guaranteed, tested and 
order. Please state speaker 


matching 
Ey when ordering. 
SUPERHET RADIO FEEDER UNIT 


Design of a high quality Radio Tuner Unit re ly suitable 
for use with ae of our Am: ). le Heptode 
F/changer is wig LF, and double Diode Second 


so that A.V.C. dis- 

oe is avoided. The ¥. Ch. Sw. in Gram- 

. Controls are Tuning, W. Ch. Vol. Output 

wall load most Amplifiers ea 500 mV. ag —s 
Only mA. H.T. and L,T. 


on Ae location. a. # 

. Freq Bize = onit pd 
9-6-7in. high. Send 8.A.E. illustrated leaflet Total 
building cost is guise potat-to- Pomme wiring 
and instructions 2; 


Repanco Mini 3 
irae yt . 
Transistor ese cost 9 
1/6. B.8.C. l 12 Sewatt High Fidelity ‘asaplider fio. 
B.8.C. STEREO/TEN High Quality Stereo Amplifier 1/ 
RE-ENTRANT 
LOUDSPEAKERS 
For factory or outdoor use. 
Tannoy 7.5 ohms 8 watts 

25/9. 


onverau CMIKES’ 
Mic 30 hand or 
Desk type 


“aon nortan es b to 27/9 ( 45/- ) 
10 watts. 15 ohm 200 ohm "3¢ Stick 

600 ohm matching 59/6. 39/6 6 (ta 
Rg 20 watt rating, 3 5Gns. 


Limited number. 


R.S.C. 


Type BMI. 


) pletely replaces batteries supply 1.4 v. and 90 v. where A.C. 
Suitable for all battery portable receivers requiring 1.4 v 
Complete kit with dia- 


50 o/s. is available. 
and 90 v. This includes latest low consumption types. 
gram 39/9 or ready for use 46/9. 

Type BM2. Size 8 x 5} x 2}in. 
2 v. 0.4 a. to 1 amp., 


RECEIVERS normally using 2 v accumulator 


Complete kit with diagrams and instructions. 49/9 or ready for use 59/6. 


Supplies 120 v. 90 v. and 60 v., 
fully smoothed. THEREBY COMPLETELY REPLACING 
BOTH H.T. BATTERIES AND H.T. 2 v. ACCUMULATORS when connected 
to A.C. mains supply 200-250 v. 50 c/s. SUITABLE FOR ALL BATTERY 


BATTERY TO MAINS CONVERSION UNITS 


An all-dry battery eliminator, Size 5} x 4}. x 2in. approx. 


Com 
mains 200-250 v 


40 mA. and 


TAPE RECORDERS AT WHOLESALE PRICES. 
model 27 gns. 42 ga. a 29 ens. 63 gn. model 45 gns. 


Make and model No. on request. No H.P. 


Leading makes. 26 gn. model 18 gns. 29 gn. model 20 gns. 40 gn 
64 gn. model 44 gns. with manufact: 


1 brand new urer’s 


VALVES! Full range at really competitive prices. 


Tht SKY FOUR TRF. RECEIVER 


A design of a 3 
valve 200-250 v. 
A.C. mains L. and 

. wave -R.F. 
receiver with selen- 
jum rectifier. For 
inclusion in cabinet 
illustrated or wal- 
nut veneered type. 
It employs valves 
6K7, SP61, 6F6 
and is specially 
pg for simplicity in wiring. Sensitivity and quality 
are to a a wiring diagram, 
ieee and parts list 1/9. receiver can be built 
for a maximum of ot galt 016. including cabinet. Available 
in brown or cream bake! veneered walnut. 


EXTENSION SPEAKERS. 
cabinets. All standard 2-3 Py “shin. 39/9: 8in. 35/8. 


R.S.C. Al2 STEREO 
AMPLIFIER KIT 


A complete kit of parts to 4 GNS 
const! e 


ruct a good quality 
total 6 watt) 
Carr. and packing 7'6. 


3 + 3 watt (total 
stereo amplifier providing 

really life-like reproduction. Suitable for use with all 
stereo pick-up heads at present available. Ganged volume 
and tone controls, Preset control. Outputs for 
matched 23 ohm speakers. For 200-250 v. A.C. mains. 
Astonishing value. 


R.3.C. STEREO/TEN HIGH QUALITY 

AMPLIFIER KIT 
Valves EZ81, ECC83, ECC83, EL84, EL84. Separate Rass 
and treble controls, giving “cut” and “ boost.’ Sen- 
sitivity 50 mV. 5 watts high quality output on each channel. 
Can be used as oe 10 watt amplifier. Controls: Stereo/ 
Secuen swite! vol Snare treble. ganged 
bass, and a: Outputs for 3 ohm 
speskers. Point-to-Point wiring diagrams 

7/9. 


and instructions. Carr. 8 Gns. 


Illustration full constructional detaile and priced parts list 
1/9. 


SELENIUM RECTIFIERS 


We can quote special prices for quantities of 12 to 10,000 
of most types Special types made to order. 


H.T. Types H.W. 

120 v. 40 mA. 3/9 
250 v. 50 mA. 3/11 
250 v. 60 mA. 4/11 
250 v. 80 mA. 6/11 
250 v. 250 mA. - 12/9 
Contact Cooled 

250 v. 80 mA. 6/11 
250 v. 75 m 10/11 
F.W. Uiridgey 


JUNCTION TRANSISTORS. R.F. Type 11/6. Audio type, 
5/9. a type Goltop V15/10P 2 ey 17/ oc71 


10/-. 2 16/9. XB102 10/-. B104 10/-. XA101, 
XC101, “O08 17/6. XAl02. XA103, XA104 19/9 and 
many other types. 


RECORDING HEADS. Baird Record Playback and Erase 
(housed in one container) 9/6 pair. 


GHARGER KIT 


Cases well ventilated and 


case, finished at- 


SPECIAL OFFER. of R.C.A. Battery Chargers and Kits for 200-230-250 v. 50 c/s. A/C. Mains 
replacement, styili for, Col: ASSEMBLED BATTERY CHARGER KITS | ASSEMBLED yp ata 6 v. or 12 v. 
Rensiie end other pick-up ARGERS Consisting of Mains Transformer, CHARGER 4 amps. 
F.W. , Metal Rectifier, 

dard of L.e. 3/11 each y 6 v. or 12 v. 2 amps. Fitted Ammeter and 
- ae ~ — — — me Fitted Ammeter variable charge selector. 
83/5. Only 29/11. 38/9 | ond cirenit’ er eS pore and selector plug Also selector plug for 6 v. 

HEAVY DUTY Above ready for use with Cuor tev. 1 on for 6 v. or 12 v. or 12 v. charging Double 

mains and output leads. As above, with . Louvred metal fused. Well ventilated 


steel case with blue 


£5.19.6 * 


“STENTORIAN” oon FIDELITY P.M. 
SPEAK 


Deposit 22/- and 5 rig! payments. 
of 22/-. Send 8.A. 


HF1012, 10 —_, 15 ws id 3 ohm) speech 


col. Where a good —~ speaker at a 
low price is -requiced, e highly recommend this 
unit with mance.  £4/10/9. 


Please tate © whether 3° 3 ohm or 15 ohm required. 


switch, variable speed regulator. partially drilled steel case 
and ci revit. Very | limited number, 33/9. 
R PORTABLE RADIO 


REPANCO TWINETTE TRANSISTO! 
Constructional Envelope and = list 1/3. 


Built-in Fesite Aerial, 7in. x 4in. 
Medium waves. Size approx. 7 x 4 x 3in. Total cost of all 
parts 5 gens. 


ee = PRE- 
feedback equalisation. 
Tie. ‘Stim, 7}in. and Playback. EM84. level 
Designed prim :rily as the link between Collaro 
among a and high fidelity amplifier but suitable 
almost any Tape Deck. S. 


Type TP/1 Switched 
Positions for Record 


6/12 v. variable charge | finished in_stoved blue | § ¥- 2 AMPS 5-0 -..------- tractive hammer hammer finish. Ready 
rate up to 6 amps.| hammer. Carr. & Pkg. | ¢ yor 42.2 amon, blue. Ready for for use with 69/9 
Consisting of Mains | 3/6. featasien at pisces td 1) use with mains mains and / 
Trans., F.W. (Bridge) CHARGER & &. or 12 v. 6 ames. with and output leads. output leads. Carr. 5/-. 
Selenium Rectifier, 0- TRANSFORMERS Vertebhe chax dm < petted Double Fused. Deposit 13/3 and 
amp. meter, multi- | 200-230-250 v. 50 c/s. and a 59/9 Only 49 9 5 anally payments of 13/3. 

_ switc! — +t 2 a. 4 OUEE  sbesvososernvse Carr. 3/9. / a er ba for 6 amp. charging 4 

‘ob, uses, fuse- Vv. a Carr. 5, Or Deposit 16/- and 
holders, panels, plugs, | 0-9-15 v. 3 a. 16/9 CHARGER AMMETERS As above, but for | 5 a payments of 16. The amp. 
and circuit. Only 59/6. | 0-9-15 v. 5 a. 9/9 | 0-1.5 amp., 0-3 amp., 0-4 amp., ]3 amp. charging. | model only js slightly store soiled and 
Post 4/6. 0-9-15 v. 6 a. 23/9 | 0-7 amp., 0-25 amp., 0-60 amp. 8/9 | Only 9/6. rot 39 is being coed at well below usual price, 
LINEAR L45 MINIATURE 4/5 W. . ¥ Suitable for \ sii 
SERA La EMUACTEnG 08; QUALEPE ANTE, |B SUPER ME, eee aes ae Goat | Gowas Faae Ee IO Pay moa 

Negative feedback 12 D.B. Bass and Treble ; rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction |} 4-T- outpat of 250 v. 60 ma. and L.T. supply of 6.3 


Consisting of Double Wound Mains 
.C. primary. Sele 
Double Electro- 


im 
lytic Condenser. Aluminium Chassis and Circuit. 


PE. SPRAKERS. 2-3 ohms 2}in. Perdio 21/9. 5! 
17/9. 7 x 4in. R.A. Elliptical 19/9. 6 hin. Rola i9'a 
8in. Bin, Rola 19/9. Sin. x 6in. Elac 


R.A. 3 or 15 
ohms. 10 watts, "12,000 tines, 59/6. 


TWEETERS. 4in. Plessey, 3 ohms, 18/9. R.A. 15 ohms 25/9. 
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R.S.C. A1O0 ULTRA LINEAR 
30 WATT AMPLIFIER 


807, GZ34. Tone 
Control Pre-Amp. 


rpor- 
ated. Sensitivity is 


output. T be 
SURES - 
ABILITY OF 
TYPE OR 

OR MICROPHONE 
OR PICK-UP. 


give both “lift” and “ 

with ample tone correction 

for long playing records. An extra 
input with associated vol. control 
is provided so that two separate 
inputs such as “mike” and 
gram., etc., can be simultaneously applied for Lg purposes. AN OUTPUT SOCKET 
WITH PLUG I8 INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v.15 A. FORA 

FEEDER 


RADIO UNIT. Price in kit form with easy-to-follow wiring akan. 

ONLY Or Factor a! built with 12 months’ tee TERMS 
1 1 Gns, ox UNITS. D) 31/9 and 9 + ~ pay- 

Carr. 10/-. ont of 31/9. 


Cover as illustrated Type 807 output valves are used with High Quality Sectionally 


18/9 extra. wound output transformer specially designed for Ultra Linear 
operation. Negative feedback of 20 D.B. in main loop. RMA 

URES ARE EQUAL TO MOST Frequency response 
+ 3 D.B. 30-20,000 c/s. Tone Controls + 12 D.B. at 50 c/cs. + 12 D.B. to — 6 D.B. 


at 12,000 c/cs., hum and noise 70 D.B. down. Good quality reliable components used. 
Chassis finish blue hammer. Overall eize 12x 9x 9in. approx. Power consumption 150 
watts. For A.C. mains 200-250 v. 50 c/s. Outputs for 3 and 15 ohm speakers. EQU, 
SUITABLE FOR THE CONNOISSEUR 0! R LARGE HALLS, CLUBS OR OUTSIDE 
FUNCTIONS, ID) UMENTS SUCH AS STRING BASS, 
me ay ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, 

ete. We can supply Microphones, Speakers, etc., at keen cash prices or on terms with 
omplidecs. EXPORT ENQUIRIES INVITED. 


FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK. 
GL3A MINIATURE 3 WATT 

For 200-250 v. 50 c.p.s. A.C. mains. Overall size only 11 x 2} x 2}in. Fitted Vol. and Tone 

Control with mains switch. Designed for use with any kind of single player or record chang- 

ing unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only §9/6. 


R.3.C. A5 4-5 WATT HIGH GAIN 

A highly sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 milli- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes. 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation. Hum-level is negligible being 71 D.B. 

down. 15 D.B. of negative f is used. 

of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 4 is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains —_ of 200-250 v. 
50 c/s. Output for 2-3 ohm speake Chaasie is not 
alive. Kit is complete in every detail and includes 
fully punched chassis ‘with baseplate) with the blue 
hammer finish, and point-to-point wiring di 

and instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- 
riage. Or Deposit 22/- and five monthly payments of 22/- for assembled unit. 


R.S.C. TRANSFORMERS. runy a.1 d & impregnated 
WE CAN QUOTE FOR SPECIAL OR STANDARD TYPES IN ANY QUANTITY. OUR 
FACTORY HAS SUPPLIED LEADING EQUIPMENT MANUFACTURERS AND GOVT. 
DEPTS. FOR 4 YEARS. 

8 ANSrFO . Primaries 200-230-250 v. 50 c/s, 
iw # SHROUDED UPRIGHT MO ING, 

‘ . 60 mA., 6.3 v. 2a., 5 v. 2.0, 2)-3-Sine. 17/11 
7. 100 mA., 6.3 v. 4 &., . -. 27/11 OUTPUT TRANSFORMERS 
. 100 mA. 6.3 v. 4a., 3 11 Midget Battery Pentode 

+ etc. 3/ 


350-0-350 v. 100 mA., 6.3 v. 4a. oe 
350-0-350 v. 150 mA., 6.3 v. 4a., - 33/11 Small Pentode 5, 0000 to 
425-0-425 v. a0 yh 4a., c.t. ° eee ¥ 30 

450-0-450 v. 250 5a. Bv., Fa... -..0e 599 Standard “Pentode 5.0000 


300-0-300 v. 130 mA., 6.3 v. 4a. 
_ suitable for Mullard 510 nae get 
35: 


SMOOTHING 
250 mA., 


I2v. 3a. or2dv.l.ba. 17/9 100mA.,10H., 
AUTO (Step Up/Step Down) TRANSFORMERS 

50-80 watts 110-120 v./230-250 v. 
150 watts 110-120 v./200-230-250 v. 


be, Pentode 8, 0000 to 39 
Push-pull 8 watts 6V6 to 3 ohms oe 
Push-pull 8 watts ELS4stol5 ohms . 
Push-pull] 10-12 watts 6V6 to 39 or 15 


Q 16; 
Pusb-pull 10-12 watts to match 6V6 to 3-5-8 or 150 17/9 
Push-pull EL84 to 3 or 15 ohms 10-12 watts 17/9) 4008 HIGH FIDELITY 


MICROPHONE TRANSFORMERS 
120:1 High quality, clamped . 
120:1 High quality Mu metal ‘screened os 


5 H., 11/9 
150 mA.., 7- loi, ~ 2000119 
200 8/9 


PARMEKO MAINS TRANSFORMERS 
Cceccccccccces 11/9 500-0-500 v. 120 mA.,63v 4a.. 5 v. 3a......... 


HIGH FIDELITY 12-14 WATT 
TYPE Ail 


AMPLIFIER 


PUSH-PULL 
ULTRA LINEAR 
OUTPUT 
** BUILT-IN ” 
TONE CONTROL 
PRE-AMP 
STAGES 


Two input sockets with associa- 
- —— allow mixing 


z gram. as in 
df 10 4 sensitivity. Includes 
5 valves: ECCR3 CR3, 
ELSA, ELS4, 5Y3. High Quality ee wound output transformer specially designed 
for Ultra Linear operation and re! smal) condensers current SS IN- 
DiviDUAL CONTROLS 5 POR Bass AND TREBLE “ Lift” and “ Frequency 

3D. feedback = oe 60 D.B. —— 


. a io 
mains 200-250 v. 60 c/cs. Output for 3 and 15 ohm 
Chassis is fully punched. Full instructions and point-to-poit _ 
diagrams supplied. (Or factory built 45/- extra). 

a Cees ae aeons oan les canbe supplied fr 18/9. TERMS 
EPOSIT 24/3 and 9 monthly payments a 
for illustrated leaflet ne Ready-to-assemble Cabinets. Speakers, M 
with cash and credit terms. 


R.S.C. pire GUITAR AMPLIFIERS 


JUNIOR 5 WATT. High oe Seen. Separate 
Bass and Treble “cut” and " controls 
Sensitivity 15 mv. High Flux 8in. yp Input 
sockets for Radio/Tape or Gram Pick-up and Mike 
‘Instrument Pick-up. Handsome made 
cabinet (size approx. 14x 14x 7in.). Finished in 
attractive and durable Zolicron,e and fitted carry- 


£8/19 & Carr. 7/6. Or Deposit £1 and nine 
£8/19/6 meuaiy mens th 


and Treble “out” "and 


Guitar and 5 py used at the same 
time. Two L P d a 12in. 
for ai 1 oo elliptical for 


P.M. Bass notes 
Treble. Cabinet i# well made and 
model. Size approx. 18x 18x 8in. 15 Gns. Plus 10/- carr HP. 
34/9 and 9 monthly payments 34/9. Both models for 200-250 v. A.C. mains. 


COLLARO CONTINENTAL 4 SPEED be oh LUXE MIXER AUTO-CHANGERS = TXs* 
Transcription Cartridge for standard and L.P. records. For normal 200-250 v. A.C. mains. 
Few only at unrepeatable price of e101 9/6. Carr. 4/6 

COLLARO CONQUEST 4-SPEED AUTO-CHAN- 
GERS. With studio pick-up with turnover head. 
— — for 200-250 v. A.C. mains. £6/19/6 


as Junior 
/EPOSIT 


Bak. “MONARCH AUTO-CHANGERS. Type 
UA8. 4 speed T/O Pick-up with sapphire stylus 
£6/19/6. Carr. 4/6. 

Any of the above supplied with T/O stereo/mon- 
aural head for £] extra. 

COLLARO JUNIOR. 4-speed Single 

Hi-fi T/O crystal pick-up bead, irre 


POLISHED WALNUT 
Gause 12,000 lines. 

Speech coil 3 = or 15 obms. Only £4'19/6. 

Carr. 5/- DEPOSIT 11/- and 9 montbly 

payments of a. 

12in. 20 WATT 15,000 line |/speakers 15 ohms in Cabinet finished as above. Size 18 x 

== £7/19/6 or Deposit 17/9 and 9 monthly payments of 17/9. 


ACOS HGPS® Hi-Fi Crystal Cartridges. (Ponever type 
with sapphire stylus). Sta replacement for Garrard 
and Collaro. Only 19/9. B.8.R. Pul-Fi Oo. Garrard 
GC2 19/9. <Acos Stereo/monaural 49/9. 


PICKUPS. GP54 with HGP59/52 
finish. Limited 


Push-pull Ultra Linear for Mullard 510 .......... 27/2 | Cartridge. Turnover sapphire styli, cream 
Push-Pull 15-18 watts, sectionally wound, 6L6, 


number at approx. half price. Only 35/9. 


KT66, etc., for 3 or 15 ohms ... 23/9] R.C.A. TRANSCRIPTICN PICK-UPS. Pa me Reluctance 
Push-pull 20 watt bigh-qua.ity sectionally wound, type fer standard and L.P Records. ormal price approx 
614, K , ete., to 3 or 15Q Fully shrouded .... 47/9) £14. Limited number brand new  ... at £3/19/6. 


6/9 PLESSEY 
8/8 DUAL 
#0 mA... 10 H.. 2500 aig ay 
a n. P.M. 
amp. LT. ty; 6/6 
IMERS, Polly shrouds SPEAKERS 


Fully shrouded. 
31/8 


(15 ob , consisting of 
high — © 12in. Soocher 
of orthodox 


R.S.C. (LEEDS) LTD. 


MANCHESTER, 
LEEDS & BRADFORD 

Open to callers at the following yoo 
5-7 County (Mecca) Arcade, Leeds, to: 


54-56 Morley Street (above y Pere Bradford. 
810 Brown Street (Market St.), Manchester, 2. 


under £1. 


TERMS: C.W.O. or C.O.D. No C.O.D. 
Postage |/9 extra on all orders 
under £2, 2/9 extra under £5 unless carri- 
riage stated. Trade supplied. Post orders 


support- 
ing a small elliptical speak - 
er ready wired with choke 


am 
Mail Order Dept. alg beg ie 
29-31 Moorfield Road, Leeds, 12. Or Deposit 


monthly payments of 13/9 


144 WIRELESS WoRLD January, 1951 
WAYNE, KERR SIGNAL V.H.F./F.M. A.M. 4 WAVEBAND 
pp td pl Bg GENERATORS, TYPE CTS3 RADIO RECEIVERS 
With large square alominram cooling Ons. 12 v. ~< cep Cu ee at tae = 
15 amp. _F.W. (Bridge). _ Limited number. 19/9. V.H.F. Brand new and covered by usual * 
VIBRATORS For 200-2507. 50 cps. A.C, maine U2 Gm,” 
ply Wearite, syncbronous 7-pin, 2 v. 7/9. 6 v. 8/3. 
13 v. in neneqquchrenes 716. an ABTOaRAR GanineTs 


EX. GOVT. MAINS TRANSFORMERS 


200-250 v. c/s. input. 
Pr. 0-11 230-250 v. 275-0-275 v. 100 mA., 6.3 v ABOVE JONSOLE. C 
FO. BC BOrccccccccccccccvccccccccsccececcs ry AUTOCHANGER ~~ — SPEAKER. 
250 v. GO mA. 6.3 V. BB... 22-2... e eee eens 10/11 
6.3 v. 5.2a., 6.3 v. 1 5 a., 6.3 v. 0.5 a., 5 v. 3 a., 5 ¥. | 8.9 to 300 megacycles. Output 1 micro-volt to 10 milli- Only 314 ans. 
peat Insulation, Potted.......... volts. Five jwitched attenuator. Variable 
6.3 v. 2a., 6.3 v. 1 a., 6.3. v. 2a., 6.3 v. 0.5 4., 5 v. 3a., 1 to 10, d 0-20 db. C.W. wave RELAYS 
SP-C, Bain BT OS aig Bee co cscs ccsccccces /9 and sine wave outputs. —— Coil 
340-0-340 v. 90 ma., 700-0-700 v. 100 m.a., Potted | Turret, Potted “C” core H.T. | Ca Type Polarised 2 x 9.500 turns at 1,685 ohms 


27/9 All voltage supplies acelinn aaa mains, R.F. filtered. | 13/ 


AUTO 500 watts en vy. Carr. | External mod. by sine wave from 50 c.p.s. to 10 ke/s. | Miniature Moving Coil Differential Type. Single pole 
THD ahoccccanacccsecscosesececsioscsesecce 29/9 or pulses down to }jisec. Complete with all valves and | 2-way, or centre stable. Two coils each 350 ohms. Mini- 
50 watts, 0-110/120-230/250 Y.. he seesesecesecs 8/11 mum operating current 140 nominal 400 


pps ak ge mag HN eae ae um 8 milliampes. Ceo-cny ecules 


eb ody Beautifully current 100 ma. at 5 v. A.C. or D.C, Size approx. 
EX. GOVT. SMOOTHING CHOKES igh standards. Worth over £100. Very 17°23 or | ibxtxdin. 13/9. 
60mA. 10h. 400chms 3/1] 150 mA. 10 h. 100 ohms tenes number available at only G.E.C. 670 M1092 sealed, wire ends, 4 
10/11 MICRO-AMMETERS pic el 
80 mA. 20 h. 900 ohms 5/11 320 mA. 28. 100 hese WO IGRO- E 
100mA. 5b. 100chms 8/11 200 mA. 5-10 h. 100 ohms ee oe ee FIELD TELEPHONES 
100 mA. 10 h. 100 ohms 6/9 250 mA. 5 b. 50 ohms 10/9 Diameter 2fin. approx. Scaled 6 re 
AES RIS 6 
GARRARD RECORD PLAYING UNITS 
battery operated. Consisting of motor, turnable Diameter 
| bev em For standard 45 r.p.m. records. Only | wey Only .......ccccccceuce ae eee 16/9 
£3/19/6. 
EX. GOVT. CASES a = i ps. 
ae ae 14 x 10 x 8}in. high. hed. undrilled | | CABY B20. Sensitivity up to 10,000 ohms per volt 
BATTERY CHARGER OR sateen TALON MODEL tk onene < ee VARLEY 2 v. 14 A.H. EX GOVT. 
CASE. ULD AMP ° ohms Tr vol 
FIER. cur eet plus 2 hm —_— -_ 20 Ranges. £10. 8.A.E. will bring leaflet on ACCUMULATORS 


.9.C. 


(Leeds) LEEDS, BRADFORD 
and MANCHESTER 


Mail Orders to «ae Moorfield Road, Leeds, 12. 
For Terms see double page advert., pages 142 & 143. 


New Boxed. Only 5/9 each, 3 for 15/-, plus 3/6 carr. 
Open to callers at following branches: 

5-7 County (Mecca) Arcade, Briggate, Leeds, |. 

54-56 Morley Street (above Alhambra Theatre), Bradford. 

8-10 Brown Street (Market St.), Manchester, 2. 


BENTLEY ACOUSTIC 
The Valve Specialists 


Telephone: PRIMROSE 9090 


CORPORATION LIMITED 
38 CHALCOT ROAD, LONDON, N.W.1 


Nearest Underground: Chalk Farm 


EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. 
TELEPHONE AND TELEGRAM oo FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 


OA2 ..17/6 | GBES 6/- | GUAGT 19/6 | 128A7 8/6 | 150B2 15/- BS0F [20/- | BFO 23/8 | GZ30.. 9/-) PL96..18/- | US0 .. 6/6 
OB2 ..17/6 6U5G /6 | 128K7 6/-| 185BT 33/2 | EA50 2/— | EF22 . .14/- | Gz32 . .10/- 52. 6 
OZ4GT 5/-|6BH6 8/-| 6V6G  7/-| 128Q7 11/6| 185BTA | BA76 9/6 | EF36.. 4/-| GZ33 19/11 
145 .. G/-| 6BJ6 6/- | 6V6GTGS/-| 1487 27/1 EABCS0 9/- | EF37A 8/- | &Z34_ 14/- 
LA7GT 13/- | 6BQ7. - | 6x4 y-| 12¥4 10/6 | 305 ..10/ ACO1 4/ 9 .. 5/6 
105 ..12/6 | 6BR7 15/- - | 194Q5 10/6 | 807 EAP42 9/- | EF40..15/- 13/6 
166 ..17/6 6/3012 10/- | 19BG6G23/3 | 4033L 12/6| BB34 2/6 | EF41.. 9/-| HL2 .. 7/6 
1H5GT 10/6 | GBW7 6/- 19H1 10/- | 5763 . EB41 8/6 | EF42..10/6 | HVR2 20/- 
114 .. 3/6| 6BX6 6/- | 7B7 6 | 20D1 ..15/3 | AC6BPEN7/6 | EB91 4/-| EFS0(A) 7/- | HVR2A 6/- 
1LD5 .. 5/- /- | 705 /- | 20F2 ::26/ P4 §/-| EBC33 5/-| EF5Q(E)6/-| KT2 .. 5/- 
LN5 5/- F54.. 5 
1N5GT 10/6 
1B5 .. 6/6 
184 *. 9/- 
183 .. 6/- 
1T4 .. 3/6 
1U4 ..13/6 
105 .. 6/- 
2x2 .. 4/6 
3a4 .. 6/- 
345 ..10/6 
3B7 ..12/6 
3D6 .. 5/- 
3Q4_.. 7) 15/11 as 
3Q5GT 9/6 10P13 15/- 23 X79 .. 28/3 ad 
384 .. 7/- | 6K j- | 10P14 19/8 N78 19/11 XD(1.5) 6/6 | OC72 -.17/- 
3V4_.. 7/6 | 6K7G 1246 5/- N108 23/8 XFG1 18/- | OC73 . .20/- 
SRAGY 17/6 | 6K8G 6/6 | 12AC6 15/3 N308 20/7 XFY12 9/6 | OC75 ..15/- 
5U4G 6/6 | 6K25 19/11 | 12AD6 17/3 N339  15/- XFY34 17/6 | OC76 . .15/- 
5V4G 10/-| GLI ..23/3 | 12AB6 PA XH(1.5) 6/6 | 0C77 ..21/- 
5Y3GT 6/6 8/- | 124 13/11 Yes .. 2/6 eS 
5Z3 ..18/6| GL7GT 7/6 | 12AT6 7/6 PCCS4 8/- 263 .. 7/6 | OC78D 17/- 
5z4G GJ | GLI8 18/-| 12AT7 6/- PCCS5 9/6 266 .. 17/6 1 18/- 
6A8G 9/-| 6LI9 23/3 | 12AU6 23/8 PCO88 18/- 4/6 | OC170 35/- 
6AC7 © 4/- | 6LD2015/11 | 12AU7 6/6 POC89 11/6 54/- 
6AG5 5/6 | 6N7 .. 8/- | 12AV6 12/ PCF80 8/- SPECIAL - 
64E5 8/-| 6P25 18/6 | 12AX7 7/6 PCF82 10/6 OFFER! XA101 23/- 
6AL5 4/-| 6P28 26/6 | 12BA6 8/- /- XA102 26/- 
AMG 4/6|6Q7G 6/6 | 12BE6 9/- PCLS82 10/- 3 PCL83 XAl103 15/- 
64Q5 7/6| 6R7G 10/-| 12BH7 21/ PCL83 10/6 3 POC8H | x04 18/- 
ATG _7/- | 6SA7GT 8/6 | 1237GT 9/6 PCL84 12/6 . XB102 10 
6AU6 10/- -. 7/6 | 12K5 17/ PEN25 4/6 2 EF8 V~ 
6AV6 12/8 | 6SL7GT 6/6 | 12K7QT 5/6 PEN45 19/6 All nine XB103 14/- 
6B8G 4/6 GT 5/6 | 12K: 4/- PaN més 7/6 valves £3 XB104 10/- 
6BAs 7/6 9/- | 12Q7GT 5/- . 19/8 post free. XC101 16/- 
de ae tee, oe only. 

: on: er 1,000 different valves, also All valves boxed, guaranteed, and new manu- 
free. 0©.0.D. 2/6 extra. Any rotater§ condensers, facturers’ stock or government 
damage in transit for 6d. extra. We are open for personal germanium diodes, valve holders, and Hivac First-grade goods only, no seconds or rejects. Please 
shoppers. Mon-Fri. 8.30-5.30. Sats. 8.30-1 p. miniature valves, with full terms of business, price 6d. enquire for anv type not listed. 8.A.E. please 
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REPLACEMENT, REBUILT 


T.V. TUBES 125 


Carr. & Ins. 15/6. 
2lin. tube £8/10/-. l7in. tube 
£7/10/-. $2 allowed on old tube. 
12, 14, 15in., tubes 5/10/-. $1 
allowed on old tube. Terms available 
over 10 weeks. 


NEW YEAR 
BARGAIN 


SALE ! 


i48 
17" T.V.’s 174 gns. 
Modern CHASSIS, modified 
Complete 17in. TUBE. VALVES — 
SPEAKER — KNOBS. Tuned 


FOR SPARES 9'6 


56 54 
holders. 4 transformers, 


PLESSEY T.V. CHASSIS 


13 valve 
Chokes 250 ma. 
Metal rectifiers 300 volts @ 250 ma. Fuse 
ren Focus magnets. Plugs. Sockets. Carr. 


Cabinet to fit £1/11/6 if ordered with 
set. Salvage. Set—tube—cabinet 
despatched ennai. Carr. & Ins. 
on set £1/5/-; on Cabinet 8/6. 

FulyA bled Sets deli d 75 miles London 


FAMOUS TAPE RECORDER 


LISTED 


UNREPEATABLE 
VALUE 


RECORD PLAYER 
CABINET R.P.9 


Exceptional offer. A lightweight 
~— Cabinet in two-tone Rust an 
amous manufacturer. Si 
6in. C lete with 
attractive design. Takes B.S.R. TU9 single 
ee 2 control Amplifier; 5in. round 
peaker. Post, Packing & Ins., 4/6. 


19/6 


rtable 
Cream. 


Famous manufacturer. Huge Bam 


cmpenaiing the "lat test B.S.R. 

LOOK AT THESE EXPENSIVE FEA- 
TURES. Controls: peer es ay, ert 
switch and rewind with interlocking device 
to prevent accidental — Tone 
and volume controls. Superimpose and 
electronic eye. Small overall size 144 x 
144 x Thin. Lightweight, only = 5jin. 
standard tape. Terms: Carr. & Ins. 12/6. 
Microphone 27/6 extra. Tapes 19/9. 


DELUXE 
TAPE 
RECORDER 


LISTED 


Beautifully styled rexine covered cabinet 
in Red/Beige with os handle. 
Size: 144 x 13 x 9Ofin ay —— 
in lid for tapes and mike. 5S; 

second. Compact set using latest 1x v 
amplifier with 4-stage amplification wna 
separate valve for Bias osc. 2 con 
Contains 7 x 4in. elliptical speaker and 
incorporating B.S.R. Tape deck.  6fin. 
standard tape. 3 months’ guarantee. 
Ins. & Carr. 12/6. Deposit $8 plus Ins. 
Carr. and 20 payments of 17/-. 


B.S.R. TAPE ‘“MONARDECK”’ 


Single speed. Sin. per 

sec. Uses 5fin. spools. £9.9.6 
Complete with Record-Playback and erase 
heads. Simple control for R/P.B. and fast 
rewind with safety switch for record. Size: 
13 x 8} x 2}in. Colours: two-tone grey. 
P. & P. 4/6. Deposit 60/- plus P. & P. 
and 20 weeks at 8/-. 


TAPE RECORDER AMPLIFIER 


Compact, well designed 

5 valve amplifier. Out- £7.19.6 
put 3.5 watts. Valve line up—ECC83, 
double triode first audio amplifiers, ECL82 
triode pentode further audio amplifier and 
output valve, 6BW6 bias and erase oscil- 
lator, EM84 Tecord level indicator. EZ80 
H.T. rectifier. Input for mike, radio and 
gram. Controls: record playback volume 
and oa/off playback tone. — 8 x 3 x 


d . 4/6. Terms. 
XTRAS: Knobs 2/6 per set. Beautiful 
Perspex dial plate, Complete with sockets 
for mike, radio and superimposed switch 3/6. 


NEW LOOK “AMPLIFIER 


Ideal stereo attachment. 

Brown/Ivory cabinet, carry- 59/ 6 
ing handle. Contains high fiux Sin. speaker. 
A.C. mains. 3 valves—10F3, 10P14, U404. 
Max. output 5 watts. 14 x 11 x 6}in. 
Completely converted. Ideal stereo, Mike, 
Guitar, Reco: 2 units give world of 
amusement and special stereo effects. 
12 months’ guarantee. P. & P. 5/6. De- 
posit 30/- plus P. & P., 10 weeks at 8/-. 


* STUDIO ¢ 
TWIN” 


LISTED 


Quality Tape Recorder at this 


reduced price. 7in. 1,200ft. Standard reels. 

Latest Studio 3- —— ‘Deck, 1}, 33, 74 1.P.S. 
Includes Twin Tracks, Reverse counter, 
Pause control and magic eye recording 
indicator. Volume and tone control, super- 
impose switch. 3 watts output. Attrac- 
tive design cabinet in beige. Size 19in. x 
18in. x 8in. Ins. & Carr. 12/6. 

EXTRAS: Microphone 27/6. Tape 25/-. 


AMPLIFIERS. All portable 


12 months’ guarantee 
MK. D5. 


Simple circuit employing ECL80 triode pentode out 


giving 3 watts output. 


MK. D2A. 
Latest design 
4 watts undistorted output. 


panel on flying leads with compact plifi 


RECORD PLAYER 
CABINET R.P.2 
FOR ONLY 59/6 


Made by famous manu- 
facturer. In 


changer, £6/19/6; 7in. x 
4in. Elliptical Speaker 15/ 9; 
Our Mk. D2A Portable Amplifier 79/6. 


ag 3 ay SPEAKER 5/9 
Repaired cone defect not affecting — 


tien oa 

Sin. P.M. SPEAKER 6/9 
As above but with output transformer. 

Sin. P.M. 9/9 


SPEAKER 
Perfect quality. Fitted output transformer. 


rie SPEAKERS 15/9 
3in. and 7 x 4in. Brand new. Also 9 x 4in. at 
9/8. P. & P. on each 2/9. 


EXTENSION 
speakers 199 


8in. P.M. Speakers fitted into polished cabinets. Stan- 
dard matching to ov receiver. (Complete.) Switch 
and flex incl: . & P. 3/9. 


TELEPHONE SETS 7’9 


X.W.D. Wireless remote control unit. E.M.K.II 
(ZA11954). Including morse tapper, itched, jack 
plugs, etc. Less phone. Ins. and carr. 3/6. 


SOLO 
SOLDERING 
TOOL 


110 v., 6 v. or 12 v. Pale. tor for 200/250 v., 
10/- extra). Automatic solder feed including 20ft. 
reel of Ersin 60/40 solder and spare parts. It is a tool 
for electronic soldering or car wiring. Revolutionary 
in design. Instantly ready for use and cannot burn. 
— metal case with full instructions for use. Post 
3/6. 


A. only. Mains isolat 
control for volume and on/off switch with knob. 


incorporating negative feedback, giving 
Valves: ECL82, triode pentode 
and contact cooled metal rectifier. Tone and volume control 
chassis 


396 | DELUXE TAPE 
v single RECORDER CABINET 
P. & P. 3/6. | Beautifully —_ ONLY 29’9 
79/6 Cabinet Size 13 x 10) x 7in. 


Cov oy | in two-tone coloured — 
cloth. St ylish design. Carrying handle 
with detachable lid. Easily adapted 


stab) 


to mount under modern autochangers to give easy mounting 
A.C. only. Mains isolated. Output for 2-3 


in small cabinet. 
ohms. 


MK. D3A. 


° 89/6 
As above de luxe model, with separate tone controls for treble a 


and bass 


PORTABLE AMPLIFIER (Salvage) 
x 5 x 4in. 
amplifier for stereo record players, Tape Recorders, Micro- 
Volume and tone controls. 


3 valves. 5 watts output. Size 7 
phone, Baby Alarm, etc. 


250 v. A.C./D.C. P. & P. 4/6. 


to Record Player Cabinet. Excep- 
tional value at this very low price. 
P. & P. 4/6. 


(LONDON) LTD. 
621/3 Romford Road, Manor 
Park, E.12. ILF 6001/3 
Send for a FREE CATALOGUE 


69/7 
An ideal 


200- 
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MULLARD “5-10” 


power output of up to 10 watts is 


TRANSFORMER and choice of the latest Ultra 
PARTRIDGE Output Transformer. 


p geet ee 5 


MULLARD’S 2-VALVE 
PRE-AMPLIFIER TONE CONTROL UNIT 


two EF86 valves and Sea te operate with the .dullard 
ly suitable for other makes. 
to MULLARD SPECIFICATION and incorporating: 
@ Eauatistion AS the latest R.I.A.A. characteristics. 

@ Input for Pick-ups and variable Gaiashiete ten etic 
@ Input (a) Direct from High Imp. Tape Head. (b) roms a Taj 
@ Sensitive Microphone Channel. @ Wide range BASS and TREBLE Controls. 

Price: en Fy £6.6.0 


STERN'S MULLARD DESIGNS MOCO: 


COMPLETE KIT OF PARTS Designed ty MULLARD <oresented by 
MAIN AMPLIFIER 


For use with the MULLARD 2-stage pre-amplifier with which an undistorted 

obtained. We supply SPECIFIED COM- 

PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS 
-linear PARME 


#5 Price: COMPLETE KIT (Parmeko O/put Trans.)........ ewe! 
«== Alternatively we supply ASSEMBLED AND TESTED.... 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra] #-P. TERMS: Deposit £5 and 12 months of £1/16/8. 


types 
"Amplifier or Pre-Amplifier. 


ASSEMBLED AND TESTED £8.0.0 


January, 1961 


PRICE REDUCTIONS 


£15.15.0 
both Assembled and Tested.............. £18.18.0 
H.P. TERMS: Deposit £3/16/- and 12 months of £1/7/8. 
(c) The COMPLETE KIT OF PARTS to build 

£21.10.0 


a ey and the 
Dual Chansel Pre-Amplifier Gonteo 
pen it 
Control Tait both £25.0.0 


The COMPLETE 
both the “5-10” Main and the 


KO or the se eeee 
(d) The Dual Channel “* 3-3 ” 


£11.10.0 


~: The COMPLETE ty OF gener to bulid 
oO 


oo p> Spdeopelterpaetienrines: pad £21.10.0 
(f) One “5-10” (Parmeko Trans- 
we and the Pre-. 225.0. 0 


iP. TERMS: Deposit £5 and 12 months of £1/16/8. 


(g) COMPLETE KIT OF ine to — Two 
* 5-10 * Main 
Output Transformers) a the Dual theceal 


Pre-Amplifier Control Unit................ £31.0.0 


COMPLETE MULLARD 5-10 AMPLIFIER 
The popular and very successful — “5-10” incorporating Control Unit 
providing up to 10 watts high quali ion. 

components and new MULLARD VALVES are supplied including 
SAREEEO MAINS TRANSFORMERS RS and choice of the latest PARMEKO 


PARTRIDGE ULTRA Linear Output Transformers. £11 .10. 0 
Price: COMPLETE KIT. ‘o Transformer... 
Alternatively we supply ASSEMBLED AND TESTED. £13.10.0 


Hire Purchase (Assembled Amp. only). Deposit £2/14/-, 12 months at 19/10, 
ABOVE incorporating PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra* 


COMPLETE MULLARD 3-3 
A VERY HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 3-VALVE 
WATT AMPLIFIER DESIGNED IN THE 

MULLARD LABORATORIES. 


Price for COMPLETE KIT 

OF PARTS ----ns- sss +s ‘87. 10.0 
(Plus 6/6 carriage and insura: 

Alternatively supplied ASSEMBIL ED AND 
FULLY TESTED (Plus 6/6 £3 
carriage and insurance)... . ° ° 
H.P. TERMS: Deposit £2 and 8 monthly payments of £1. 


Our kit is complete to the MULLARD specification including supply of specified com- 
ponents, valves and PARMEKO OUTPUT TRANSFORMER. We also include switched 
oes tar Te 0nd L.P. plus a Radio position. Extra power te drive a Radio Tuning 


ptt (RC RR i a RN 


STEREO “3-3”. MAIN AMPLIFIER 
Comprises two MULLARD 3-3 Main Amplifiers on one chassis. Operates with MULLARD 
STEREO PRE-AMPLIFIER. Output power 6 watts. Inputs for Crystal Pick-up and 


KIf OF PARTS.......... £10.0.0  .. assemmzzp........ £11.15.0 
Mk. Il “ Fidelity ” FM TUNING UNIT 

An attractively Unit in RD PERMEABILITY TUNING 
ee ees ae ee eee Very suitable to operate with our 


_ £10.10.0 _ £14.5.0 


FOR TH THE CO CONSTRUCTOR. . 


SPECIAL CASH ONLY OFFER !! 
together with quilt; GRAM AMPLIFIER and 
a 
toe ia eg ALL FOR ONLY $8.7 6 
(plus 7/6 carr. and ins.). The Amplifier ete 
consists of a 2-stage design 
the 3 modern BVA valves and has separate 
BASS and TREBLE CONTROLS. The 
Portable 5 will 
any gy and is at ively 
finished im Grey Colour Rexine—WE ALSO 
SUPPLY SEPARATELY:— 
(a) The 2-stage (plus Rectifier) a 
(>) The PORTABLE CARRYING CASE 
$317 6 (Carriage and 
(ce) ic) Ghin. Pm _SPEAKER. _ 18 9 Insurance 4/- extra) 


“Hi-Fi” LOUDSPEAKERS Conennte hansee ot 
GOODMANS—WHARFEDALE—W.B. 
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST 


—_™ ASSEMBLED. . 


THE “ADD-A-DECK” Szyrzztse 
“MONARDECK ” & MATCHED PRE-AMPLIFIER 
Thus providing full tape facilities. 


Carriage and Insurance 10/-. 
Deposit £3/12/- 
12 mths. fue £17. 17. 0 
rate through the Pick-up Sockets 
of the standard f RADIO RECEIVER or Small Ampli- 
fier which first-ci results are obtained. It consists 
of a Twin Track Tape Deck, incorporating matched 
Pre-amplifier, and operates at 3tin. in./sec. speed. 
Supplied fully tested and only requires connections 
to the mains yA and the Pick-up Sockets, for 
which purposes “ ting” leads are incorporated. 


H.P. TERMS ARE AVAILABLE ON ALL EQUIPMENT OVER £9. 
FULLY DESCRIPTIVE LEAFLETS ARE AVAILABLE FOR ALL 
EQUIPMENT, BUT PLEASE SEND 8.A.E. 


(h) Two “ 5-10’ Amplifiers (Parmeko Output 
Transformers) and the Dual Channel Pre- 

Amplifer Control Unit both Asesmbled and £36.0.0 
H.P. TERMS: Deposit 7/4. and 19 ‘months of £2/12/-. 
Carriage and insurance 7 


Prices quoted are subject 7 ome extra for Partridge Trans. 


MULLARD FOUR CHANNEL 
MIXING UNIT 


Self powered with Cathode follower output. 
Incorporates Two inputs for CRYSTAL MICRO 
PHONES, —. for i PICKUPS and 
. a for Radio 
OF, ASSEMBLE 

PARTS £8.8.0°"°! MBLED $10, 0. 0 
posit £2 and 12 months at 15/-. 
Model I. ea ene microphone input matched 
tor tor moving os coil or ribbon mike £1/17/- extra. 


“COMPLETE STEREO AMPLIFIER 


Meets the many requests for a low priced but A ge tym ye Stereophonic Amplifier. Out- 


put power is 4 watts. Inputs for Crystal Pick 5 
KIT OF PARTS.............. oe - B.10.0 _ot ASSEMBLED. ..... ... £10.10.0 0 


This model incorporates two 2-valve Pre-Amplifiers 
(described above) combined into a Single Unit 
enabling it to be used for both STEREOPHONIC 
and MO. a It is designed primarily 
to operate our range of MU'LLARD MAIN 
AMPLIFIERS ~< will also operate equally well 
bn any make of Amplifiers requiring an input 
of 250 m/v. 


kir or rants” £12.10.0 


Alternative! —_ —— £15.0.0 


H.P. Terms on assembled unit: £3 Deposit and 12 nama thn 


! ! RECORD PLAYERS ! lp 
The LATEST MODELS are in Stock. 
Many at REDUCED PRICES!!! 
Send8.A.E. for ILLUSTRATED LEAFLET 


Ae ROR area 98.19.86 


Poe pk od > £7.10.0 «. & 
ees ‘Studio “O” Pick poi 
COLLARO Model RPS9, 4 speed Single Record Player, 
Studio Cartridge 
The 


he COLLARO {speed ingle Record Player, incorporating the Studio £6 

a MD vcnsvnsesccas puesiesedueuns shear sheitessbeneesahs 

THE NEW one. Model UA12 is in stock. A 4-"SPEED” MIXER £8. 

AUTOCHANGE. 

UA12 is also svailabie incorporating the B.S.R. STEREO Pick-up, 
records. 


ee en SR oe 
GARRARD 


Rovio 4-speed Autochanger fitted with latest Crystal £1 
The latest GARRARD TRANSCRIPTION MOTOR “301” .... 


The new GARRARD Sone — High Quality Single a Player £18 7 
fitted with the latest T.P.A.12 Pick-up arm and G.C.8.Crysta! 1 Cartridge ace 
GARRARD M TA/Mk. . er og Record Player fitted with high 
output Crystal Pick-up, detachable head... ...........+seseeeees 
HIRE PURCHASE Tame available on all units £8/19/6 and over 
Carriage and insurance on each above 5/- extra. 
tt “1! 


HOME CONSTRUCTORS 


A RANGE OF “EASY TO ASSEMBLE ” PREFABRICATED CABINETS 
ee by the W.B. “ STENTORIAN ” COMPANY for “ Hi-Fi” Loudspeaker systems 
accommodate = quality The lesigned Bass Reflex 
Satinete containing the very successful “ Stentorian” speakers — really first-class 
reproduction and are well recommended. aie are also available to accommodate 
high-quality Amplifiers, Pre-amplifier, Tuning U: Players, etc. All models 
are very easily assembled, fact only a ay is required. 
Fully illustrated leaflets are available, including complete specifications of the various 
E. 


NOOO OO 
SAwBOSaRD&S 


& 
as 
o 
we 


STENTORIAN LOUDSPEAKERS. Please enclose 8.A. 


STERN RADIO LTD. 


J OEPT. W. Bin FLEET SF¥., 
LONDON, E.C.4 


4 


Seen 
_ 
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1 | Soo : ) 
0 


“fic lelit y | 


** Hi-Fi” record and 


0 All prices quoted 

. vide for the COM- 
PLETE RECORDER 
includin CRYSTAL 
MICROPHONE and 
0 1-200ft. Spool of Tape. 


BEFORE YOU BUY-YOU SHOULD| 
HEAR THESE RECORDERS—THEY | 
ARE COMPARABLE TO THE MUCH) 
HIGHER PRICED MODELS | 


“STUDIO” TWIN 
Breer Incorporates the new Collaro £39.10.0) 


the very RO 
aT oes. wid tc come aoe 947,109! 
i =. ed PEE * “@9/20/- sad is PTeeeeeTOSESSSSOR EET OTST ere! | 


send S.A.E. for fully 9/8. 
MODEL TR3/Mk. VL. Incorporates the New TRU OX Mk. VI TWIN £49 10.0 


| descriptive leaflets. 


0 l TRACK S-epsed Tape poe sera ep hs ec ag nae Re EP a eke | 
2/-. 
~ MULLARD TYPE “Cc” MODEL HF/TR3 TAPE 


TAPE-PREAMPLIFIER 
| ERASE UNIT 


The “Hi-Fi” link to add full tape 
recording facilities to High oe 


AMPLIFIER 
(Mullard Type “ A” 


lates CORE INDUC- 
home installations, Incorporates TOR. FOR COLLARO-TRUVO: 
FERROXCUBE POT CORE PUSH- PULL OSCILLATOR and S-epeed treble equalisation or Tape 
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE—COLLARO— has GILSEN lormer. In- 
a VOX—BRENELL or “814 a0 DECKS. Includes separate "17.0.0 cludes separate Power Supply Unit. 
KIT OF PARTS.......... “V or ASSEMBLED........ ° 
a -- po “ eva/i1 KIT OF PARTS........ £12.15.0 gt ASSEMBLED... £16.10.0 
(Excluding Power Unit aivise and £14/10/- respectively. P 83/6 /- Deposit and 12 months at £1/4/2 
3 rT ” 
Oe FOR THE HOME CONSTRUCTOR SPECIAL COMBINED ORDER” PRICES 
. (a) The COLLARO “ STUDIO ” TAPE DECK and our COMPLETE KIT to build the HF/TR3 Amplifier, 
0.0 Mullard Type * C ” PRE-AMPLIFIER and Power Unit together with the COLLARO *' STUDIO " DECK £25.10.0 
pene + Be tN Tl eye Sent a MO £29.10.0 As above but HF/TR3 ASSEMBLED and TESTED £29.0.0 
: H.P. Terms: Deposit £5/18/- and 12 months at £2/3/3. H.P. TERMS: Deposit £5/16/-, 12 months of £2/2/6. . 
(b) As above but Type “ C’ PRE-AMPLIFIER supplied as £26.10.0 (c) COMPLETE KIT to build the HF/TR3 together with $£30.15.0 
COTNIRN TE Ee Pee iicanccsunisinianceiebaedinndbninborence ete the Mk. 1V COLLARO “‘TRANSCRIPTOR"’ DECK she’ 


a 
(c) The COLLARO Mk. IV TAPE DECK and the (£1 extra if we are required to wire up Deck switches.) 
MULLARD Type “ C "’ PRE-AMPLIFIER and Power £35. 0 0 (d) As above but HF/TR3 ASSEMBLED and TESTED... £34. 1 
Unit assembled and tested.................ccsssesesesseees eVe H.P. Terms: Deposit £7, 12 months at €2/10/5. . 0.0 
H.P. Deposit £7 and 12 months €2/11/4. (£1 extra if we are to wire up Deck Switch Banks.) 


3 (d) do heen Oa the Type ‘‘C "’ supplied as complete £32.0.0 (e) COMPLETE SOT v0 buthe dhe SEE - ether with £36 0.0 
ogneocconcsncconsnsssneasanebibaunatanshasisecoones ave the NEW aaaianess 
0.0 | — (¢)_ The TRUVOX Mk. VITAPE DECK and the assembled £40.0.0 —{f)_ As above but HF/TR3 ASSEMBLED and TESTED. pag 49 9 
HP Senntadnead os eteee ten £2/18/8. MIE...006 H.P. Terms: Deposit £7/18/-, 12 months of €2/17/11. p 
— ry po Penns nes: che Teac "> still as denied (g) COMPLETE KIT to build the HF/TR3 AMPLIFIER with £41 10 0 
Vic ah tae: ee ee ee £36.10.0 the BRENELL Mk. V TAPE DECK.........200+seseseseenes 
(g) The BRENELL Mk. V Deck and the assembled Type ~ & stewe one ES Se. ont — £45.0.0 
““C" PRE-AMPLIFIER and Power Unit............... £46.0.0 , Re. toms: Goon & Soa oe 
H.P. Deposit £9/4/- and 12 months at £3/7/6. (i) = rege ree Fy gg Sg Sateen 
: with the 
(h) as but the Type ‘‘C " supplied as complete £43.0.0 Wearite Head Life raion. et +P a £55 0.0 
wy Kit OF Pars aoa cscnncncacaceees ssscesssseveeesesese HP Te “hs ate ay 

0 ee |6=6re (Carriage and insurance on each above is 10/- extra.) 

H.P. D £11/4/- hi ee Attractive PORTABLE CASE is available to ac date the TRUVOX 
vassal Re ay = dette hal es 10/- ra.) or COLLARO TAPE DECKS and we offer it together with ROLA/CELE- 
8.9 EACH OF ABOVE CAN BE SUPPLIED IN PORTABLE CASE "FOR £5/10/- STION 10 x 6in. LOUDSPEAKER—ACOS CRYSTAL MICROPHONE 

extra, THUS FORMING A COMPLETE PORTABLE PRE-AMPLIFIER —and 1,200ft. SPOOL E.M.1. TAPE—ALL FOR............ £9 10. 0 
9.6 sEND FOR DETAILS. (Carriage and Insurance 5/- extra.) 
7.6 
0.0 OUTSTANDING PRICE REDUCTIONS Fee NEW TAPE EQUIPMENT 
0.0 WALTERS “Model 404” TRUVOX AT REDUCED PRICES... 
WE ARE ABLE TO OFFER 

7.3 PORTABLE TAPE RECORDER Stic highly sirens TRVOX gag agg 
7.6 A 1960 Model designed to sell for 42 gns. Mk. IV Tape Deck, for.........++ ™ S 
0.0 WE OFFER IT ENTIRELY COMPLETE, e = ee a £1/4/3. 

” including “— ogg oe Tape and 20 GNS. oT: b Fave Arle. for yee £15.0 0 

Radio/Gram Recording Leads and Plu way eneotetes 

— DEPOSIT £4/5/-, 12 months £1/10/10. ‘cote and insur- H.P. Deposit £3/2/-. 12 months £1/2/9. 


ance 10/-. 


Alternatively 
EACH ARE BRAND NEW AND CARRY WALTER @A 
TEE. 


COMBINE ORDER FOR 


INSTRUMENT CO’S FULL GUARAN PLFIER lor DECK and AM- £30.0.0 
i Twin — Speed —— operating at 332 and 7} it £6. 12 months £2/4/-. 
| in./sec. speeds, plays up to size 7in. tape spools and INCOR- 
PORATING ... REVOLUTION COUNTER-PAUSE CONTROL e HATCHING ROLAICELESTION £1.10.0 


—RECORD SAFETY BUTTON (prevents accidental erasure) 
—MAGIC EYE INDICATOR—EXT. LOUDSPEAKER OUT- 
PUT—TONE CONTROL. Also operates as independent 
amplifier for direct reproduction from Gram or Radio Tuner. 


This represents a TREMENDOUS BARGAIN ... 
the retail price of the Mk. IV Deck is €27/6/- and 
the Type “ K " Amplifier is £19/19/-. 

EACH ARE BRAND NEW and CARRY 


MESSRS. TRUVOX’S FULL GUARANTEE. 
MC 109 FLEET ST. BY ee 


FULL L OF ABOVES 
TSIM camm 0°. OSSCRICTIVE LEAFLETS ON ALL OF ABOVES 


wwe -_—~-ewoeweereereereerryrvrv-yvwwe* 
A NR Rees LOG OLPRLDL I ee el 
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Special 
Offer 


Mullard OC, 76 
—10/6. 
Matched Pair— 
£1.0.0 

Don’t miss this 
—P. & P. 6d. 


HARVERSON 


83 HIGH STREET, MERTON, S.W.19. 
/HARVERSON SUPERHET 4 KIT | 


AMPLIFIER 
uate Tren aces = 
x x is. 
. Con- 


- MINIATORE- 


SURPLUS CO. LTD. 


CHERRYWOOD 3985/6/7 


A medi dl ee + cael 12 Wire wound Colvern Pots—all differ- 
an 
ing ego IF sages, modern BO valves (Ucral, | ent values. 10/6. P. & P. 9d. 


UBF89, UCL83 ), built-in ferrite me 


aerial. All you ‘need bE ve, from —— 
wiring diagram b last nut met bolt ae 
rea 


THE FAMOUS €E.M.I. ANGEL 


PA built, less valves 
(UY UFS89, UL84), 
and mains transformer, 
at the g away price of 


14/~P. & P. 2/6. 


Y 
attractive contemporary styled cream p Bd 


TRANSCRIPTION P.U. (Model I7A) 
cabinet with gold trimmings. Size 11} x 4} 


500-500 Twin gang condensers with geared slow 
motion drive. 3/6 each. 36/- per doz. P. & P. 6d. 
A few only—Transistor record player cases in 
light grey cloth—complete with motor board. 
Size—12” x 8” x 6°—18/6 each. P. & P. 1/9. 


x Gtin. ot Age ey Ay ae fy 
Price £6,12.6 Post 3/6. £4.10.0 Pius P. & P. 5/-. 
EXTENSION P 
SPEAKER This Month's Bargain 


An attractive cabinet 


8 x 6 x 2in. fitted with Complete and ready for your cabinet, 4 valve superhet 


3 ohm Sin. speaker chassis, co...plete with valves, ferrite aerial, dial and 
fomPlece with lead, @ | knobs. Valve line-up—UCH8I; UBF89; UCL83; UY8S. 


19/6 P. & P. 2/6 Land M wave. Price £4/19/6. P. & P. 3/6. 


MIDGET GRAM AMPLIFIER | TRANSISTOR BARGAINS |MONAURAL AMPLIFIER 
READY-BUILT with Speaker ——— ALL seunetveretnend — GRADE - This amplifier made by a leading manu- 
A 24 watt gram amplifier fitted with § O¢72, °° eee 12/- facturer. Mullard valves—ECC83, EL84 x 
bass, treble, and vol./on-off controls. 25/- EL84, EZ80. Bass, Treble and Volume on 
Supplied complete with 6 x 4in. 30 15/- remote panel. Elegant Knobs. OUR PRICE 
speaker, valves (UY85, UFS9, UL84), 3/6 one month only £4.16.6 plus P. & P. 3/6. 
knobs, etc., all mounted on an attractive SB305 Semi | Conductor 10/6 
baffle board, size 104 x 7}ins. QA4I D ——e aoe gegeosevcnees 3/6 RECTIFIERS FOR 
CUR PCE AP, ney. BATTERY CHARGERS 
RECORD CHANGERS Iv. lamp. 4/3 I2v.4amp. 12/6 
SPEAKER FRET GARRARD RC 281M. 4H: 4epecd auvochenge £16108 | VS ime WE OAR 
Super quality heavily woven fret. 54 RC 120Mk.4D-. 2 £9. 0. 0 
inches wide. Usual price 50/- per yard. RC 120 Mk. 4H az « £9. 0. 0 PICK-UP CARTRIDGE 
Role 19> var yard ccm > >| MRS BARGAINS 
: aa RC 121/40 Mk.2 |. ps £110. 6 poh ny Ae eae U4 
.F. COLLARO RC 54 4-speed autochanger £6.19. 6 seeTerseeers 
oIDGET LF. TRANS & COILS acu. £7.19. 6 | EV. POWERPOINT ... 12/6 
A pair of midget 465 ke/s. I.F. trans- Conquest _,, oa 6.12.6 | RONETTE 18/6 
Ria, clas Ue all CO edie. Giallenger “ i £7.19. 6  eahaeaneeneneseecconeniag 16/6 
OUR PRICE 10/- per set. P. & P. 1/9.| B.S.R. Monarch UA8 4-speed pevtens £6.19. 6 er RPL “epapeis 
TU4-speed single player less pick-up £2.10. 0 : ¥. 


CYLDON 12 CHANNEL 
TURRET TUNERS 


New purchase offered at still lower 
price. I.F. 33-38 Mc/s. Complete 
with PCC84 and PCF80 valves and 


Carriage and ins. on each of above 5/- extra. 
NOTE: Any of the above with Stereo Cartridge and Fittings, 16/- extra. 


TAPE DECKS 


B.S.R. MONODECK, 3iin. per sec. simple control, 


COSSOR C.R.T. SNIP 
108K 10-inch. New and boxed, 
15/-, plus 6/- P. & P. 
75K 10-inch. New and boxed. 
15/-, plus 6/- P. & P. 


Sin. spools. 
£7.10.0 


plus 5/6 carriage and insurance (Tapes extra) 


8 sets of Coils for 5 Band | channels 
and 8, 9, 10 Band Ill. New and 
unused. Value over £7 
OUR PRICE, Post paid. 32/ 6 


CONDENSER / RESISTOR 
PARCEL 


50 mixed P.F. Condensers and 50 mixed 
Resistors. An assortment of useful 
valves. All popular sizes—all new— 
a must for the serviceman and con 

ONLY 10/-. P. & P. Ne. 


1ON TRAP MAGNETS 
To suit the above, 2/9 each. 
P. 3d 


. . 


TRUVOX MK. Ill DECK. push button controls, 3 shaded hog A.C. 
motors, up to 7 inch reels. . £10.66 
plus 6/- carriage and insuran 


YOU ARE INVITED! 


Spend a day browsing around our premises at 
83 HIGH ST., MERTON, S.W.19 
(one minute South Wimbledon Tube) 


We have a wealth of components, valves, chassis, tape decks 
autochangers, amplifiers, F.M. tuners, record players, tape 


]STEREO AMPLIFIER 


Complete with 2 Loudspeakers 
A compact amplifier combining latest 
features with good reproduction, and 
ample volume. Complete with valves 


structor. recorders, cabinets, and a whole hest of other things we just igen? rp heg~ rah knobs, 
don’t have the space to describe. Please come and look for etc. an 
eg pty By * yourself. We will be pleased to see you, and there's no Few only—Order Now. £5. | 0 0 
PROMPT DISPATCH * obligation to buy. Plus 4/6 P. & P. 2 tY.! 
POST 6d. per Valve extra * ee — — 


— 
ATP4 3/3\EB34 1/9) ECL82 9/9)EY51 9/3) KTZ41 bi PY80 8 7/-| U50 y@) U1A1 9/6) 1C5GT 11/9) 384 7-'6AQ5 7-| 6D6 4/6\6K7M 6/3 
AZl 9/3|EB41 8/-|EF41 9/3/EY86 9/8|N37 18/6)PY81 8/-|U76 /6'UL44 25/-|1D5 11/9) 3V4 8/-|6AT6 8/-|6CHG6 9/9\6K8G 7/- 
AZ31 11/2) EBC33 6/3) EF4 3 7/-|N78 18/6)PY82 6/6|)U801 28/-|UIA6 25/-|1D6 11/9/5R4GY 9/-|6AU6 9/9/6F6G  7/-|6K6GT 6/6 
B36 14/- 9\EF50 3/9 6/6| N339 = PY83 = 8/-| U. /6)UL84 8/6) 1H5GT 10/-/5U4G 6/8\6B8G 38/9\6F6M 7/-|6K7GT 5/6 
CBL31 22/9, EBFS0 9/-|EF80 7/-|/EZ81 6/6/Q7Z4 =| PZ30 ae UAF42 8/9;UU6 18/6/1114 6/-| 5V4 10/9|6BA6 7/-|6F1 13/-|6K8GT 9/9 
CCH35 22/9| EBFS9 9/-|EF85 7/- 7/-| P61 33 PEN4S5: /6)UU8S 25/-|1LD5 38/-|5Y3G 7/6|/6BE6 7/6)6F13 18/-|6K25 18/6 
Cl4 11/9) ECC81 7/6)EF86 11/6/GZ32 11/-| Pccs4 /9| UYIN 11/9) 1N5 9/9|S5Y3GT 7/6|6BG6G 28/-|6F15 13/-|6L1 14/6 
CL33 18/-| ECC82 7/-| EF89 -|KT32_ 9/3|PCF80 9/-|SP41 3/9)/UCC84 10/-|UY21 11/9|1R5 7/-|5Z4G +=8/6|6BHG 8/6|/6F17 11/9/616G 7/6 
CY31 15/9, ECC83 8/6/EF91  5/6)KT33C 8/-| PCF82 11/9|/SP61 2/8) UCC85 10/6, UY41 7/-| 184 9/9|\5Z4M 9/6/6BJ6  8/6|/6F33 16/6;616M 9/- 
DAF9 8/3 ECCS4 9/3/EL38 24/6/KT36 28/-|PCL82 11/6)SP4/5 9/9) UCF80 15/6; UY85 6/6/1385 6/-| 6A7 10/6|6BR7 11/9) 6H6 2/3|\6L7G = 7/- 
DF96 8/6 ECC86 9/-|EI41 9/6 KT55 10/3|PCLS3 13/6) a 9/9) UCH42 /9|VP41 8/-|1T4 5/6|)6A8G 8/6\)6BW6 8/6\6H6GT 2/3/6L18 10/3 
DH63 11/6 ECFS80 11/3 El42 9/6 KT61 9/6)PL38 16/6 T: -|UCH81 9/9|VP133 14/-| 2x2 4/-| 6AC7 6/-|6BW7 8/-|6J5GT 4/6/6L19 14/- 
DK96 8/6 ECFS2 12/3 1 KT63 7/-|PL36 14/6 UC 15/6) X22 16/9) 3A4 6/6|/6AG5 5/8|6C4 3/9\635M 6/-|6N7GT 7/- 
DL96 §=68/6 ECH21 28/-'EL84 8/6 KT66 16/-|PL81 11/9, Us 18/- UCL83 11/6| 143 8/-|3A8GT 5/6'6AK5 6/-|6C5GT 6/-| 636 5/6|6P28 25/- 
EA50 1/3 ECH42 9/- 8/9 KTs3 /-|PL82 8/- | U26 11/9, UF41 /6)1A5GT 5/6) 3D6 4/6,6AL5 6/-| 6C6 4/6\637G = 6/-|6Q7G_ = 7j- 
EABC30 8/6 ECHS1 8/6 EM80 9/3, KTW61 6/-|PL83 11/-| 037 25/- UF85 /6| 1A7GT 11/9 /| 3Q4 7/6|6AMS 11/9|6C31 7/-|637M 8/6)/6Q7GT 9/- 

| Rea 9/6 ECL30_ 9/3 EMS1_ 9/6' KTW63_7/-'PX25 11/9 U45 14/- UFS89 It 1c2 ie 3Q5GT UE 6AM6__4/6' 6CD6G 38 /- 6K7G__ 3/9 68A7CT 7/6 
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ANNOUNCING ... 
THE OFFER OF THE YEAR! 
HARVERSON’S SUPER STEREO KIT 


The product of a world-rencwned manufacturer, this stereo amplifier is composed of a 
number of compact ‘‘ ready-built ’’ units, only requiring interconnection’ This system has 
the big advantage of being easily adaptable to fit any cabinet. Each unit is extremely well 
made from first-grade components, and all valves employed (ECL82, EZ80 range) are genuine 
Mullard. The comprehensive instructions supplied with each kit make the simple inter- 
connection of units easy even for the novice. 


THE KIT COMPRISES .. . 


TWO MIDGET AMPLIFIERS each capable of 3W output. The reproduc- 
tion is good, enabling you to get the best from both your stereo or monaural 
recordings. Both amplifiers are complete with well-designed output trans- 
formers providing perfect matching to standard 3-7Q loudspeakers, and have 
remote bass, treble and volume controls. Size Sin. x 24in. x 3in. high (each 
amplifier). 

CONTROL UNIT, this is a flying panel fitted with three 2-gang potentio- | 
meters, enabling the bass, treble and volume controls of each amplifier to be | ~ 
positioned in the most convenient place in your layout. These dual controls 
are equipped with attractive cream and gold knobs and an escutcheon is © 
provided for the complete panel. \ 


SEPARATE POWER PACK complete with valve rectifier, although of 
midget size (Sin. x 2in. x 3fin. high), provides power for complete amplifier 
equipment. 


ISOLATED MAINS TRANSFORMER of robust construction is a separate | 
unit and may be mounted independently. 


VOLTAGE SELECTION PANEL. Consisting of a panel fitted with the 
** valve base ’’ type of mains input selector and a channel output socket. ' 


ONE LOUDSPEAKER, a good quality 5-inch speaker, specially selected 
for this equipment. (Note: The second speaker may be purchased from us | 
for an additional 14/6.) 


CREAM DOUBLE PUSH BUTTON SWITCH of attractive design | 
gives positive on/off switching action. i 


INDICATOR LIGHT. This pilot light provides visual indication that the 
equipment is operating, and is complete with an attractive gold-finished 
escutcheon. 


This kit, which is complete in every way, is exclusive / 
to HARVERSON’S, who are proud to present it at the | 
amazing price of... ae bat oon ove eee F 


PLUS 6/6 POST, PACKING & INSURANCE 
FOR MORE BARGAINS SEE OUR OTHER ADVERTISEMENT 


HARVERSON SURPLUS CO. LTD. 


83 HIGH STREET, MERTON, S.W.19  cttrywoos 3985/67 
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BRAND NEW AM/FM (V.H.F.) CHASSIS 
AT £13.6.8. (Pp. & P. 10/-) 


Tapped input 220-225 v. and 226-250 v. A.C. ONLY. 

Chassis size 15 x 6} x 5}in. high. New manufacture. ture. Dial 144 x Ain. in gold and black. 

Pick-up Extension speaker, Ae., E., and Dipole sockets. * plano ” push buttons 
. and Gram. cleo 


ICAL 8! f this chassis. 
a £5/7/6 down inc. carr.—and 6 Monthly Payments of 30/-. 
or with Cabinet and Speaker $5/10/- down and ? monthly Payments of $2/-. 
Some tarnished but fully working unused chassis at £10 (10/- carr.). 
3-VALVE AMPLIFIER (INCL. RECT.) 
of giving 4 watts. Mains and — 


Fully guaranteed. size 64 x x 2pin.; 
with 7 x 4in. sitipatonl ye 4 or Gun round 
(Goodmans); state which. 

ONLY 67/-. (3/- P. & P». 


STUPENDOUS OFFER! i 
13-CHANNEL TUNER 

L.F. 34-38 Mc/s. complete with 

valves 


) 15/- gi (2/6 P. & P.) Knobs 
Some 
. tuners a valves 7/6. 
50 SILVERED MICA AND CERAMIC a 10/-. 50 RESISTORS 5/-. 


ALL NEW 
NEW WAXED TUBULARS, 350 v. or above, 3 of each. .001, .002, .005, .01, .02, 
-05, .lmF. .25, 5mF, Total’21 for 4/6, (post 9d.) Not more than 3’of one type. 
NEW ITA AND BBC TUNER 
for superhet 


‘a with 35-38 Mo/s. I.F. ee all areas; covers 
all 13 channels. Switch gives BBC and two ITA 
.C. sets or 43, 4544 
5146, 5147, 5543, 5642 and 6641 without altera- 
tion. pe adapted as aerial convertor, and instructions can be provided 
Has ITA and BBC co-axial sockets and separate gain con 
With VALVES PCF80 and POC84, 22/6 (P. & P. 3/-). 
Some without valves at only 12/6 (P. & P. 3/-). 


GRAMOPHONE AMPLIFIER 


jume 
Plenty of Volume. Fully Guaranteed. Two Knobs supplied. Ready to play. Useful 
for Stereo. ONLY 57/-, post 3/-. ALTERNATIVE SIZE 12)" x 6”. 


PUSH-PULL AMPLIFIER £4/15/-. 
3/- P. & P. 


Brand new 200-240 A.C. mains. Bass, 
treble and vol. controls flying panel. With 
valves EZ80, ECC83 and 2-EL84 giving full 
8 w. Chassis 12 x 3} x 3}in. With o.p. 
trans. for 2-3 ohm speaker. 


BENSON’S BARGAINS 


POWER PACK. Input 110/240 v. Outpu 
and 6.3 v. x 2 A.C. Potted trans. and oo my mr ‘eat 4 ye). m MORSE 
a et Se wired for 4 v. bat! aoe 


two centre-zero movements, 600 and 400 uA, 86. Ls saeng 

Open, upright, in put 200/250 v. Outputs: 

5Bv. 3A. and 6.30 t 5 A., 26/-. Input 110/280 v. et, re 2 A. 
twice, shrouded, 10/6. 1, ,860 v. 4 mA., 12/6. Potted, core; ‘In 
230 v. Outputs: 6.3 v., 6.3 A. (1A. actual), — 8/6; po. 61 o 
510 v. 275 mA., 375-0-875 v. 83 mA., So v. 7 times (17 A.), 
Pym CONDENSERS, block, paper, ry aid. 060" w, 4/-; 600 Vw. 6/-; 

4 mfd. 2 kWV. 7/6; 600 Vw. 6. SWITCH fuse splitter, DP 15 A, 
15/-. MONITOR gh eet bmn ye comprising Indicator 548 

and Power Unit 6 input, bles and circuit. Cathode 

robe unit extra, 1 i. est (Rail ‘L5y- ). HEADPHONES, CLR, 7/6. 

R100 Noise Limiter assemb —— with valve, 3/6. NEW M.C. METERS, 
3}in. round flush, ah 70/-; 200 vA centre zero, 60/-; 1 mA., centre 
zero, 45/-; 1 mA. =; 2pin. 1 mA., 22/6; 100 mA., 8/6; 2in. 300 mA., 
each 8/6; 2}in. Mien 20'v. AC., 8/6; 300 v. A.C, .— =; 100 v. A.C., 
- 46/-; 140 v. A.C., MLL, 6in., in case, 45/-. 1B) 

G6S4C 12 v. 4-pin, 7/6; 6 v. 5-pin reversible, 7/6. Rit good con- 
dition, tested, with handbook, £8 (Rail 10/-). DRIVES: slow-motion 
Admiralty 200:1 ratio, scaled 0-100, 5/6. R 185 + “N ” type, new, 
10/6. VIBRAPAK, 6 v. D.C. to 250 v smoothed, case, 22/6 
(p.p 3/6). 12 Vv. input, 25/-. DYNAMOTORS | post 3/6). oe v. to 230 

60 mA., 11/6; 6 v. to 250 v. 60 mA, 11/ HOKES. 1 F 10 H, 200 


P4 
3/6. STUD, 1PeaW2B, iPSW2B, 3/6; 1P19W2B, 5/6; 1P40W3B in 
brass case, 12/6. VALVE 8: 406/40(5804) ena gvod/20(815), 30 30/-; 
6BM6 60/-; VLS38 oat 1 10/-. bands, 
70/- (carr. 10/-). Rx78 2.4-13 a. with 100 kes. Xtal, 35/- 3, 3/6). 
Box with 6 GPO keyswitches and 12 inanghohions, 15/- (p.p. 3/6 


LIST AND ENQUIRIES S.A.E. please. Terms, C.W.O. Postage extra. 

Immediate despatch. 

+ ee | 4 : W. A. BENSON (W.W.), 136 Rathbone Road, Liverpool, 
5. 


Callers: SUPERADIO (Whitechapel), Ltd., 116 Whitechapel, Liverpool, 1. 
ROY 1130. 


STABILIZE your Ac MAINS with the finest 
equipment, at a fraction of the normal cost:— 
FERRANTI 7}-KVA MOVING COIL 
AUTOMATIC VOLTAGE REGULATORS 
Any stabilized output voltage in the range 200-250 v. 
can be selected by plug-board tappings. The selected 
output voltage is automatically maintained constant 
within +4%, at all loads 0 to 30/374 amps., when the 
supply voltage is varying over the range +8% to 
—1I2%. 
Frequency compensated 45-55 and 54-66 c/s. 
Excellent output wave-form. 
Can also be used as a variable transformer. 
Unused. Complete with spares and instruction 


ook. P. B. CRAWSHAY 
94 Pixmore Way, Letchworth, Herts. ’Phone 1851 


A cay fn ane Ba gg Rage ECL&2, D ptooge a Pg ee 
, Acos Crystal Mike. 850ft. xtra spool. Stim oos, B.8.R. Mona: 

deck a) Aes (2) un/Off Tone. (3) Ext. L.S. @ Monitor. (5) Radio Input. (6) Mike 

tt forward and reverse Cabinet size 14 x 11$ x 7in. Today's 

Beet valve at £18 | nl P. & oa Low Interest Terms: £4 down and 5 monthly 

of £3. Wi leaflet. Terms include carr. 


LISTEN WITHOUT INTERFERENCE 
Folly built V.H.F./F.M. Set. Mullard permeability 
tuner. 88-95 Mc/s. Metal (Blue and grey) cabinet 
12 x 74 x Gin. ONLY £8/8/- (4/- carr.). Cheap 
room dipole 10/-, 300 ohm twin feeder, Gd. yd. With 
12 months’ guarantee. 
Valves ECCS5, 2-EF91, ECL82 & 2 diodes. 


Delivery by return. C.O.D. 2/- extra. Terms: Cash with order or one-third down and 
balance plus 7/ 4 (=p to £7/10/-) in equal four monthly payments. Balance over 
£7/10/- add 1/- in £1 and pay in not ty than 6 md gee | payments. Ree 

terms for A.M.-F.M. chassis. All new unless stated. Send 6d. for can 
catalogue. SATISFACTION GUARANTEED, Posted orders to Camberley. 


GLADSTONE RADIO .onney.’reuaore 


56 Stokes Croft, Bristol. (Camberley closed Sat.) 
247, New Road, Gepner, Portsmouth, Hants. 
(Portsmouth and closed Wednesday) 


TRANSISTORISED 
POWER ' 
AMPLIFIERS 


PORTABLE, MOBILE, MAINS 


FOR ALL RADIO, AMPLIFIER & 
SOUND INSTALLATIONS 
ENQUIRIES :— 


STANSTED, ESSEX. STANSTED 3132 
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FOQEPP PSPSPS SPSE PEEPS PPD DPD PPDIDPPDPDPDPDPDIPPDDDPPPDPDPIPELLLA 
= { 
$PRECISION WIDE RANGE SIGNAL GENERATOR 
; 2 
q 
¢ MODEL SWO-300 150 Kc/s-300 Mc/s — 
E ( . 
. >» The Model SWO-300 is an outstanding instrument specially desi id to cover the wide fre- 
P > qoaney range from 150 kc/s-300 Mc/s, which covers all the en Nee dleadamams Seaenened 
+] ' ’ 
. q SPECIFICATION :— 
> @ @ FREQUENCY RANGE: 150 ke/s-150 Mc/s on funda- ONLY 
L. é mentals (6 bands). 150 Mc/s-300 Mc/s on harmonics. £1 4 1 4 6 
it 7 CALIBRATION ACCURACY: within +1 per cent. ° 
‘ 9 MODULATION: Internal and external. P. & P. 5/6 
, : To —40 db. ; : 
3 ¢ OUTPUT: Facilicies for high and low. FULLY GUARANTEED 
” : internal v. ee " 
“ 5 ACCESSORIES: Test leads and instruction manual. Size: 7” x 10" x 5” 
B. 
: 
: ( V.H.F. COMMUNICATION COMMAND 
, 7 e ° . 
% . —- —— 
~ é (eo). oF RECEIVER 1392 TRANSMITTERS 
ry c y . . . . 
-d { b 
» ? F 15 VALVE SUPERHET 34 Me/s. 0.20. see seeeeAS/* 
if g ? = ee Frequency Range 95-150 mc/s. (2 to 3 meters) 
“4 9 oe Nesey of Police, Aircraft and Amateur transmissions. 
alve line up: Ist and 2nd R.F. Amp. VR.136 (EF.54), Ist Local Oscil- 
7" ; tapers VR.68 (SP.61), 7 Ge tar nary Vi 136 ey 3 LF. ONLY COMMAND 
3: p-; VR. -39); A.G.C. ; Output ; Muting VR.92 (EA.50); 
» Noise Limiter VR.92 (EA.50); B.F.O. 6J7; Mi VR.136 (EF.54); 
B. $ Det Mod. 6Q7. Slow motion tuning, ceneniy expiant A. x} £6.5.0 RECEIVERS 
req r or genable over 95-150 Miche. Power supply requived: S050 wie CARRIAGE 15/- 64.1 Mefe. ......0000+ 60/ 
4 ~~ & ° m. x ° le 
iy > Rack Mounting. . ashe cusdwe Post & Packing 3/6 each 
6). 7 —_ 
Hf > AMERICAN LIGHTWEIGHT HEAD SET R.F. UNITS], cone bags --- 
They're High and Low Impedance! - aie a ee 
je. ms These H.S.30 phones are Undoubtedly the most ~~ kh. fine oan 
¢ the smallest used by useful Govt. surplus units | Provides clear reproduc- 
ol, > U.S. Air Force. 250Q imp. ever released. The R.F. i 
f . im - - tion of music as well 
7 using soft rubber minia- units will extend the }sneech. Fully Guaran- 
1. 4 ture ear moulds for maxi- frequency range of your | reed and comatets with 
mum music and voice receiver to enable you to insert, cord 
| $ reproduction of the finest receive. cones TV | Sub-mi - Test j 
—— > quality. Supplied free is a and VHF stations. " ane Oe ee 
oe small transformer unit] R.F.24. 20-30 Mc/s. Switched tuning......... 22, lodel Earpi 
¢ ONLY 15/- = cord ~~ plug which a 45-85 tele — onine’ ° 174 ae a I-. a 
steps impedance up to] R.F.27. c/s. Variable tunin Model jagnetic Earp 
' 2 P. & P. 2/6 4,0002. Circuits supplied. P. & P. 3/6 on oa. im “0/6 Post ite . pe Oe 
2R.C.A 
2R.C.A. COMMUNICATION OSCILLOSCOPE 
, 
c 
j 
« = MODEL 74 
, : 
. q SPECIFICATION: PRICE 
d $ Undoubtedly the finest Range: 540 kc/s to 32 Mc/s in 6 bands. This basic scope repre- 
t $ communication receiver —— Supply: cia y ae,» 600 FULLY — 4 Sa oa 
‘ower Output: 2. into 2. ys We have ever meee. 
© ¢ ever produced for ser- ohm line or Hil. endghenen. = GUARANTEED Contains Brilliance, Focus, 
> > vice and laboratory use. — From 15 te 2.5 wv per 500 ONLY RY ~ A 
2 Now Relda’s exclusive Image Ratio: | ~_ 1,000,000 at 60 ke/s $39 10 0 plate ae By 
- at late, tor modulated at 
4 purchase enables you to Circuit: Two R.F. stages (6SG7); Os- “— reqs. over 150-255 Mejs. 
@ obtain this Rolls-Royce _cillator (65); Frequency Conger (6SA7); Carriage 50/- : reth.. with 12 valves, 
. 2 a eemiaaiiiiiien de Three I.F. stages (6SJ7); A.V.C./Detector ° VCR 139A tube, internal A.c. power pack and 
o -  (6H6); Noise Limiter (6H6); Audio Model AR-88 L.F. | complete circuit and technical details. 
> ceivers at the lowest sro. Gl "?; ae ae ee: Be ne ONLY I 
‘ .F.O. ; Voltage Regulator - . c/s. Y 
\ 2 price ever offered. 150); Rectifier (Ya): UF. 455 kts GTN. Carriage ONLY 97 6 Carr. 12/6 
ar : in. - 
2 . 
g VARIABLE TRANSFORMERS 
§ 4 
Input Voltage 230 v. continuously variable output from 0-260 v. GOOD REGULATION. 
> ‘ = voltage is sub ially ind on ys of load. @ SMOOTH CON ROL. Can be set closely MODEL 8.10 
5 to any output voltage within its range. HIGH EFFICIENCY. Very low losses under all load con- Current rating 
4 ditions. @ LONG LIFE. The same as that of any standard fixed-ratio power transformer when 10 amps. 
¢ operated at rated loads. gos. SIZE. Smaller than any other type of control of equal power £18.5.0 
? jon Peg ae OUTPUT hm oe aa “qaseneeey —_ ao I 2, 30% — " 
voltage by a jegree rotation of the knob. e dial is calibrated to r irectly in output voltage 
Q Soaee tine voltae, @ DIRECT-READING DIALS. All models are supplied with reversible direc. MODEL B.20 
§ reading dials. Large white figures, easy to read at a distance. MODERATE TEMPERATURE = Current rating 
Q RISE. Less than 50 degrees C. for continuous use. @ ADVANCED MECHANICAL DESIGN. Rugged 20 amps. 
7 construction—no delicate parts—protected with a strong, iron cover. £32 
> ALL FULLY GUARANTEED. DELIVERY EX-STOCK. . 10 .0 
| 7 . 
> eH, di Callers: 81 TOTTENHAM COURT ROAD, LONDON, W.! 
g CLE BCLLLE cil Orders: (DEPT. W.) 32a COPTIC ST., LONDON, W.C.I. MUS. 9606 
2 Ltd 
$Sh t RELDA for EVERYTHING IN ELECTRONICS 
}Shopa or 
| 7 
é 
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AMERICAN SEALED RELAYS. Brand new and in maker's original 
a. Type A. SIGMA Type 5RJ-761 SPTD. 5,000 ohms. der 
ug connections. Size: 2¢ x 14 x Idin. 22/6 each. Type B. HUGHES 
lo. ME-5002. DPDT. 10,000 ohms. der lug connections. Size: 
2x if x Ifin. 21/-. Type. C. R.C.A. MHX-110, ohms. 4 pole DT. 
Lex lin. dia. 26.5 v 10/6. R.C.A. MHX-84. 300 ohms. 4 pole 
D.T. be lin. dia. 26.5 v. D.C. 10/6 each. COMAR C519. 400 ohms. 
isp cocks C. SPDT. 3 amps. Size: 2x 14 x Idin. Solder lug connections. 
oy agg pig Rene ves reek der = bn. D.P.D.T. 12 v. i 
Y oz. Overall size | x 14x lin. Has adj le armature tension 
Please quote Dept. M.O.W.W. spring. Will operate on less than | me Suitable for all model 
36 WINCANTON RD., HAROLD HILL, ROMFORD) = "*¢io control. Brand New. 15/6 each 
MINIATURE ROTARY TRANSFORMER: MINIATURE OPERATORS or 
H.T. 11 watts. 11 volts input, 310 volts 30 m.a. DYNAMIC SPEAKERS INSPECTION 
Output: will give approx. 120 volts at 30 m.a. A must for all build-it-your- LAMPS 
the pa input. 4in. wes dager = Weight self hams. As ney = f 
b. Current consumption under load approx. all current transistor ts. 
2 amps. 17/6 each. Can also be adapted for home | Type No. 6A. ZA 12645. Takes 
phones or a - M.E.S. bulb. Ideal for Aircraft, i 
ROTARY TRANSFORMERS TYPE HT.3!. 2in. diameter, stance TX i i 
: ILS. vole. ohms. ONLY Sj- each. | oo" — Se ee ‘ 
Output: 250 volt New and unused. /9 each. ew and unused. 
™, or RA MOTORS 1 
mput : CAME : 
11.5 volt. Output: Fractional horse power. ee tk ce ak ow L 
Pr - he 4x ——— P ene ee | mer lod dpeamaie rest elepephena. Suitable for ’ 
but tested, 35/- ea fully governed. Ratio 24 to HH ped sets etc. mew and cartoned. | 
HT.32. New, in » Size 3x 1x I}in, Brand i we | 
cartons, 20/- ea. a and in new original | 
sealed cartons. ONLY 12/6 
 aealinenrg pe: Ha). D a Ai — each. i 
a 40s each mo . Tee i 1 “I. PLESSEY E.H.T. CONCENTRIC CONNECTORS TypeRQG. Beautifully Z- 
New. Type: Types available. Plugs: CZ 64662/ constructed to strin-/] ‘ 
La 5 — ny. ask /- each. New. 64646, ets: CZ ent Ministry spec. BE 
HIP mE rigs o—™ in 64647/64659/64661. New and Bully reversible, and | \ 
"2 sections. Ne 1 and 2. ZA/26800 and 26286. | unused. For Radar made to operate on | 
Each section collapsible down to Ift., with | Stations, TV Link- 250 v. A.C. 50 | a 
retaining wire through each section. Ideal also | ups and Atomic 8/6 pair | cycles, 1.75Sin. oz. torque at2,250r.p.m. Con- i 
for Radio Control, fishing rod or pennant research appli- 5) denser req. :°5 mfd. v. D.C. on “23in. dia., C 
mast. 7/6 complete. New. cations. or 5/- each | 91 in. wth., tin. x din. spindle. Only 35/-. 
TERMS: C.W.O. or 7 days approved accounts. All our are guaranteed new or in working order. Money refunded in full if not ' 
absolutely satisfied. Orders despatched same day. © postal or packing charges. 3 
(C.O.D Ij? extra. Carriage extra Ireland and countries outside U.K.) 1 
T 
d 
| 
| |e 
AUTOMATIC CONTINUITY , 
: 
2 
5 
& INSULATOR TESTER | 
| 1 
2 
YEE BETTER BETTER 
SUPPLIERS OF MOULDED CONTROL K TERMINALS, ETC. 
OVER SIXTY STOCK PATTERNS. ENGRAVING TO INDIVIDUAL | ‘ 
REQUIREMENTS 5 
UNCLES BLISS & CO., LTD. BR 
CHERRY ORCHARD RD, EAST CROYDON, SURREY 
TELEPHONE: CROYDON 3379/6390 
for the 5 
FASTEST PARKERS SHEET 5 
i 
METAL FOLDING 
-EVER 3 
TESTING OF MULTI-CORE CABLES MACHINE 4 
: 
Example of testing speed 25 pt cable tested :— 
625 insulation tests, 25 leakage to screen, 25 continuity tests— HEAVY. VICE Ci 
all in 25 seconds. M 
Insulation faults are shown and faulty circuits indicated by lamps. MODELS fo 
Cross connected circuit leakage to screen are discovered also involved Carr. free ul 
circuits indicat m 
age y tests are carried out with low voltage, insulation tests With Bevelled Former Bars le; 
500 v. A.C.1.T. stops automatically after discovering any fault or when No.1. Capacity 18 gauge mild steel x 36in. wide 4710 0 Pt 
the test is finished. No.2. Capacity 18 gauge mild steel x 24in. wide 45 5 0 8ii 
Brass type Plessey Mk. IV sockets and plugs are used, also an aluminium No. 3. Capacity 16 gauge mild steel x I8in. wide 45 5 0 ire 
version Mk. IV is available if required. End es attachments for Radio Chassis, Tray and Box Making.. for 36in. Ww 
A.C.LT. is built for 25, 50 or to order for more circuits. model, 3/6 per ft. Other models *. The two smaller models will form Al 
Fully descriptive leaflet on request. flanges. As supplied to as Seperummane, Universities, Hospitals. to 
P.C.A. RADIO, BEAVOR LANE, HAMMERSMITH, LONDON, W.6. One year’s guarantee. Money refunded if not satisfied. Send for details. m 
Riverside 8006 A. B. PARKER, Wheatcroft Works, Wellington Street, Batley, Ri 
Yorks. Tel. 426. dr 
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Wilkin son lt YourOun Telephone! 7 5 fe 


‘ RELAYS P.O. TYPE | Z= 
hs 3000 
Built to your own 
I specification 
: Keen Prices 
Quick Delivery 
Contacts up to 
8-Changeover 
SEATeRS RELAYS: 5 
Siemens High Speed Seal S.T.C, and G.E.C. Sealed. TeLerHone set TYPE “A.” Kinging and 5 ing ni Ways on 4 
2.20+2.20 HOGA 15/6 20 3 c.0. 4184GA 18/6 four-core cable, Carries the voice loudly and clearly over any distance. Tw 
146041450 HOC 3O._«119/6 700Q 2C.0. 4184GD 19/6 as ill d and the set is complete with 
5002 + 5002 HD 22/6 25002 lmake HD 4186EE 22/6 ge Battery, rae ou Sockets. We can supply 4-core PVC cable at 
17002+17002 H9#E 28/- 27002 2C.0. 4184GE 21/6 of pet yest — 34. per extra. Price 76/- set, post 3/6. 
Siemens High Speed’ Open 1802 2m2b M1087 19/6 te PHONE ser. “ TELE-F. This is the best known a porta le telephone 
\ 1002+100Q H85N = 18/- 670Q 4C.0. M1092 «21/6 ever made, it has a built-in generator for ther instrument and 
ina Bs + 1 CS ow os — o> ae ae coguioes only twin wire case, 8/1). the ie ‘he set of PY. eye ard. 
0. - tteries in /10/-, it 7/ at wire 
ERICSSON SEALED. ign sa sensitive. 70002 16.0. 24. 25/-. | TELEPH fo comet cone, Sl gent Th perp vs 
ot a >. flat ——, and eens is built-in to the hand i ee. a 
and speaking both ways on twin wire, i 1 
d. MAGNETIC flex. Easily hangs on the wall. Set of two instruments, $5/10/-, post 3/6. 
COUNTERS JACK PLUGS. Cylindrical bakelite screw-on cover, 
~ 2 contact, 2/6, post 6d. 
Counting to 9999. SOCKETS. One he hole fixing for above, 3/6, post 6d. 
2-6 v. D.C., 15/- each, post 1/6, RESISTORS EX STOCK, IN QUANTITY WIRE WOUND, HIGH 
75-230 v. D.C., 18/- each, post 1/6, STABILITY CARBON ETC., PRI 
HIGH SPEED TYPE No. 100c., 


< 35/-, post 1/6. , mee AMAZING OFFE 
VEEDER-ROOT MAGNETIC COUNTER. ees purpose mpose tone with re: catia 6°12 a 


zero a. 800 counts per minute up to 999,999. rt volt 55/-, 
“4 caToHWELL THERMOSTATS adjustable between 70°-190° fahrenheit. f fs Re 
a 0-440 v. A.C., 20 amps., llin. stem. Fitted cover. 26/-, CSS a - ~—_— closed in polythene protective 
a] | | Basaran, soceemeerapeatnee tense = at 
SOLENOIDS suitable for remote control, mechanical indicators, etc. 3, r-p.m., self lubricating and long life sintered - a bearing 18/ 


' 9d. Ask for free length of polythene 
12 v. D.C., 400 mA., 302, 3}in. arm, fin. movement, 5/- each, post 1/6. ‘ 
TERMINAL BLOCKS. 2way 4/- doz., or box of 50 for 15/-, 3-way 6/- ROTARY CONVERTERS. — Output 230 AC 60 cy. 185 


watts. In fitted case with variable 
‘ r ETERS “GUARANTEED. job ier iy v. and fape recorders when 1 A: Le malas at net available. ate, 
carr. pecial connectors, one fit t vy duty flex and clips 
F.8.D. Type ; oe Dc. me ae set, howe Ly nts, 68 40/~ carriage 18 12 v. or 24 v. 
. wa watts, /-, carriage 
100 Microamp ahi - & tie ‘ ROTARY CONVERTER: Input 24'v. D.C.’ t 220 v. A.C. 250 watts. 
250 mae Qin. MC/PR 40/- Pedestal type with D.P. Ironclad switch. GRAN WEW, 817/10/-. Cge. 15/-. 
500 Microam ein. MC/FR 37/6 BATTERIES. Portable Lead Acid type, 6 volts 125 ampere hours. In metal 
; Milliamp shin, MC/FR 35/- case 16in. x 8in. x 1lin. (Two will make an ideal power hang 1 for our 12 volt 
2 Milliamp 2hin MC/FR 25/- Rotary er ee | £6/10/- each, carriage 24 volts 85 
, er * amperes, carriage 1 
2 iatiomp - = oe tae is AMP. CATTERY CHARGER (Westinghouse Type B.C.3) will charge 
200 Milliam> Shin, MC/FR 15/- three lead acid cells at 15 amps. Input 200/250 volts, 50 cycles A.C. Charg- 
a ye _ Shin, MC/FR 35/- ing current is regulated by four-position switch and variable resistance for 
a 3 aeawene 2}in. MC/FR 35/- Postage on meters 1/6 ae ane. R.-. with 0/20 ammeter, rotary on/off switch and rewirable 
5 ‘auupene 2hin. MC/FR 35/- -class instrument at the bargain price of $15, carriage 15/-. 
10 Ampere 2hin MC/FR 35/- GEARED. CAPACITOR MOTORS. 220-240 v. 50 cy., 30 watts, 300 r.p.m 
20 Volts @tin. MC/FR 35/- also spindle for 1425 r.p.m. A powerful and useful ‘motor, 15)-, post 3/6. 
Tc. 30 Volts 2hin. MC/FR 35/- AP, 
AL 40 Volts 2hin. MC/FR 35/- + HP. G Act TOR MOTORS 
500 Microamp 2in. MC/FR 25/- SSe/300 volts, 69 cyclen, 1609 rpm. Sin. 
1 Milliamp gin. MC/FR 27/8 poy ee im By FS 
5 Milliamp 2in. | MC/FR 27/6 - 
) 10 Milliamp gin. =MCIFR 31/8 SWITCHES Cc . E. HOLE 
20 Volts 2in. MC/FR 1 ON NG 
30 Volts gin. © MCIFR 1/8 - FIXt 
40 Volts 2in. MC/FR . 
15 Amps gin. MC/FR 12/6 po gi peng ly 
3 Amps 9in. MC/FS 27/6 Complete list of meters amp. volts, 1/6 ’ 
—e 5 Amps gin. MC/FS 21/6 Sew Taylor pockstsise | 1,000. Doubl 4,32 = bits, with 
" new a ie 
30-0-30 Amps 2in. MC/FR 15/6 Multimeter Model 127A. dicat I “ ne pm Doulle 1 be ‘a 10 
50-0-50 Amps 2in. MC/FS 12/6 30,000 chme per volt. | imdicator plate, 3/- eac e pole onja 
500 Milliamps A.C. $pin. MI/FR 30/- 20 hms, 90 ranges amps. 250 volts, Painton with chrome pear r dolly, i each. Single pole 
25 Amps D.C. 2hin. MI/FR 7/6 AC. and DC. £10, | on/off, ee type by Lucas, ae Gos Wi choeme Sent, 
50 Amps A.C ain. MIE 0 or PR 65/- post 2/6. 5/6 each e on all switches 9d. 
300 Volte A. ra 2hin. MI/FR 25/- ate ay FUSE 15 amp. with rewireable cartridge fuse. Latest type 


G15 M.M. Complete with studs, nuts and washers, 3/6 each, post 6d. 
FREQUENCY METERS. 45-55 cycles per second 230 volts, 6in. dia., AUTO CABLE waterproof. Single. 14/36. 20/- per 100 yds., post 1/6. 
Flush Round. Brand new in maker’ r box, wy oa > post 3/6. 


METER RECTIFIERS 250A 1 M.A., 5 M. A., F bridge, 8/6, post 6d. mM. 
CROSS POINTER METERS. 2 100 : , 22/6. ELAC LOUDSPEAKERS P.M 
MICROAMMETER. 250F.S.D. = F.R. Sangamo :Mod. $37. Scaled Sin. Round, 3 ohms, 12/6, post 1/6. 

for valve voltmeter. Soot '~E: free, “68, post 1/6. 


UNI-PIVOT GALVANOMETER, by Cambridge ‘Instruments, 50-0.50 | NIFE BATTERIES, Nicks! Cadmium, alkaline Siled. 2.4 volt 10 ampere 
microamps, dia. 4in. Knife By mirror scale. Complete with ee 


PUMP Electrically Driven by a 24 v. D.C. motor. Works efficiently on 12 v. 
leather carrying case. Ideal for laboratory use, £10, carriage 3/-. 
/10 0 | | PORTABLE VOLTMETER. 0-160 volts A.C./D.C. accuracy within 2%, | Totally Cae a eee ens caret utone t BOP Safe, eet te. 
; 5 0 8in. mirror scale, knife pointer, in polished case. A precision moving weetyp bet ; /sq.in. Inle outlet unions t /6, post 2/ 
ee iron instrument at a very low price, £4/19/6, post 3/6. OSCILLOSCOPE No. 11 with high-class amplifier, 230 v., £12/10/-, cge. 15/- 
. = WHEATSTONE BRIDGE 1 to 10,000 ohms, plug type, £5, carriage 7/6. 
a 36in- | | AVO TEST BRIDGES. 220/240 volt A.C. Measure capacities from 5 pf. L. WILKINSON (CROYDON) LTD. 
spitals. | to 50 mfd. and resistances — . — to 50 megohms. Valve volt- 
details. | meter rar ge 0.1 to 15 volts and enser leakage test, £9/19/6, post 3/-. 19 LANSDOWNE RD. CROYDON SURREY 
Batley, RACKS—POST OFFICE STANDARD. 6ft. high with U-channel ina tae gate WILCO CROYOON 


drilled for 19in. panels, heavy angle base, 4ft. 10in. in stock. 
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DEPENDABLE RADIO 
SUPPLIES LTD. 


12a a aunt nny i STREET, LONDON, W.I. 
(2 minutes Good; Opp. Heals in Tottenham Come Road.) 


Phone LANghom 9. > of Business 9-6 (Mon. to Fri.) 
Callers welc 


Terms: Cash with order or C.O.D. 


POST OFFICE 
RELAYS 
TYPE 3,000 


BUILT UP TO YOUR 
REQUIREMENTS 


SAMPLES OR 
PROTOTYPES 
24-hour service 


Large Stocks always available 
COMPONENT PARTS ALL PLATED 

Yokes, 4/- each. Top plates, 3d. each. “insu Screws (with 

Armatures, 1/3 each. Bottom Plates, 3d. insu monesh 2d. each. 

Adjustable, 1/9 each. each. Buffer 6d. 

Spindles, 1/9 each. Armature Screws, each. 


adjustable, 4d. each. 
BUILD UPS CONTACTS CCIL VALUES 
Silver Single Twin 


4/- Up to 100 Ohms j- S5S/- 
9/- “oe 500 ,, 4/- 6/- 
12/- 9 1,000 ,, 5/- 7/- 
16/- » » 5,000 ,, 6/6 8/6 
24/- o « 00000 ,, 3- — 
32/- » » 20,000 4j- — 
Sener build ups to order; all » » 40,000 éj- — 
types of relays built to your ,000 to order 


is *Slugged coils extra. 
SIEMENS HIGH SPEED C/O RELAYS 

250+250 ohms Twin Coils 7/6 1,000+ 1,000 ohms Twin Coils10/6 

1,700-+ 1,700 ohms Twin Coils 1 oad 

1/6 Post and IRE SEs all rel 


G.E.C. MINIATURE EALED "RELAYS 

No. Ohms Build Ups Voltage Price 
2530005 2 2¢c/O 13 v. 12 6 
Z530008 670 2¢/O v. 19 6 
Z530010 40 2C/O 2K 7¥. 17 6 
Z530014 2 1c/jo 13v. 10 6 
Z530015 4 1c/jo 6. 12 6 
Z530016 180 1cjo 2 v. i9 6 
Z530018 2,500 1cjo 48 v. fl 2 6 
2530019 2 2C/O 2K 1.3 v. 14 6 
Z530020 2 4cjo 1.3 v. 16 6 
Z530021 2 2M 1.3 v. 10 6 
2530022 2 IM IB 13 v. 12 6 
Z530023 2 2B 2M 1.3 v. 12 6 
Z530024 40 2M 6¥. 12 6 
Z530025 4 IM IB 6¥. 12 6 
Z530026 4” 2B 2M 6v. is 0 
Z530027 180 2M 2 v. 17 6 
Z530028 180 IM IB 2. 17 6 
Z530030 670 2M 24 v. 17 6 
Z530031 670 IM 1B 24 v. 17 6 
Z530034 2,500 IM IB 48 v. £1 2 6 
zs 670 2M 24 v. 9 6 
Z530430 5,000 2¢c/O 48 v. £4i 9 6 
2530429 2,500 2c/Oo 48 v. fl 2 6 

S.T.C. oe SEALED RELAY 

oo 24 19 


ann 


! 
SEND FOR Lists. 
ROTARY 
TRANSFORMERS 
Delivery ex stock. Quotations on 
application. 


4190HC 170 3c 
1/6 Post & Packing on all relays. 


H.T. 32 
Input 11.5 v. 
Output 490 


EXPORT ONLY 


The Reception Set R 209 


A 10 valve High-Grade Su 
“= facilities for Receiving 


t Heterodyne Receiver 
/T (A.M. or F.M.) and 


Hermetically sealed. Built on miniature valves and in- 
corporating its own vibrator power supply unit driven 
by a 6v. battery (2 point connector included). 


The set provides for Reception from rod, open-wire 
or dipole aerial, with loudspeaker or phone output. 


Overall measurements:—Length 12in., width §8in., 
depth 9in. Weight 23 lbs. 


FULLY GUARANTEED AND TESTED 
Al! enquiries: 


P. C. RADIO LTD. 


170, GOLDHAWK ROAD, W.i2 
Telephone: SHEpherds Bush 4946 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 


CHOKES = RADE ENQUIRIES WELCOMED 
SPECIALISTS IN i 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, oe UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., LE.B., ETC. 
123-E-7 PARCHMORE ROAD, THORNTON HEATH. SURREY 
LIVINGSTONE 2261 EST. 1933 


v. at 65 mA. 


AS SUPPLIED TO GOVERNMENT DEPARTMENTS 
AND LEADING MANUFACTURERS. NEW AND BOXED. 


ROTARY y+ - 
Made by DE 


24 v., input 265 v., 120 mA, 
output; 500 v., 26 mA. out- 
put. 

Type 2. 12 v., input 275 v. 
110 mA. output; 500 v., 50 
mA, output. 

Both types dual output. Made in U.S.A. 
OTHER BARGAINS IN ELECTRONIC EQUIPMENT AVAILABLE 

Send tor list 


AUDIO OSCILLATORS 
VALVE MILLI-VOLTMETERS 
R.C. BRIDGES 


We manufacture these, and other instruments, 
at extremely competitive prices and suggest it 
will be worth your while to write us for details 


GRAYSHAW INSTRUMENTS 


126 Sandgate High Street, Folkestone 
Tel.: FOLKESTONE 78618 Kent 
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S.T.C. SELENIUM METAL RECTIFIERS. 
F/B, FOR BATTERY —o etc. 


6 or 12 v. | amp. 24 Vv. amp. 16/-; 
12 v. 2 amp. 7/6; 24 =v. amp. 15/-; 
12 v. amp. 12/6; 24 v. 3 amp. 25/-; 
12 v. amp. 15/-; 24 v. 4 amp. sale, 
12 v. 6 amp. 20/-; 24 v. 6 amp. 32/6; 
12 v. 10 amp. 35/-; 24 v. 10 amp. 70/-; 


i Carr. 
7/6. (ideal for use 
with our Amplifier 
in centre column). 


2 v. 100 A.H. 75 
actual (ex-Govt. ) 
with Pa handle. 
Size 6} x : "= 
15/- each. 3/6. 
2v. 6 ae. as 
above. 4 x 4 x 2in., 
5/- each. P. 2/-. 

6 for 24/-. P. & P. 10/-. 

2 v. 14 A.H., as above (less handls). 7 x 2} x 2tin., 
5/- each. P. & P. 2/-. 


TRANSFORMERS 
POTTED C CORE 

Pri.: 230 v. 50 c/s. Sec.: 450-0-450 v. 220 mA. 
Sv. 3 amps., es 5 amps., — 3 amps. £2/10/-. 
Pri.: 230 v. 50 ¢/s. Es. 500 v. 
500 mA. 6.3 v., 500 mA. 
6 amps. £3/10/-. 
Pri.: 230 v. 50 c/s. Sec.: 6.8 v. 5 amps., 6.3 v. 
| amp., 6.3 v. 3 amps., 6.3 v. 1.5 amps., 6.3. v. 
2 amps., 6.3 v. 3 amps., 6.3 v. 4 amps. £1/12/6. 
Carr. 5/- each item. 
MAINS ISOLATING TRANSFORMER 
(Gresham). Pri. 230/250 v. Secs. 240-0-240 v. 
1.5 amps., 5 v. 12.5 amps. Potted. Size 7in. x 
7tin. x 1Osin. Weight 50 Ib. Ideal for obtaining 
TWO ISOLATED 240 v. lines at 360 watts each. 
Perfect condition. 80/-. Carr. 10/-. 
L.T. TRANSFORMERS tor Battery Chargers 
etc. All Pri.: 200/250 v. \ 


yP’ 
£2/9/6. Type C6EA. 
4x 4x Sin. £3/19/6. Type 053A. Sec. 12, 
30v. lOamps. 4x5x Sin. £4/4/-. Carr. 3/6 each 
item. 
AUTO TRANSFORMERS. 0-110, 205, 
225, 245 v. Fully shrouded Terminal block 
connectors. 
Type 063A. 500 w., 4x 5 x Sin. £3/7/6. Carr. 3/6. 
Type 064A 750 w. 4x 6 x Sin. £3/17/6. Carr. 3/6. 
Type 065A. 1000 w. 4x 7 x Sin. €£4/17/6. Carr. 5/-. 
3kV/A. AUTO TRANSFORMER. 250/110 v. 
50 cycles (fully tapped primary and secondary). 
Capable of 25% over actual rating. Brand new 
and unused, £12/10/-. Carr. 20/-. Also 6 kV/A. 
as above. £18. Carr. 20/-. 
20 kV/A. AUTO-TRANSFORMER. 230/115 
v. 50-60 cycles. by Jefferies Transformer Co., 
U.S.A. Perfect condition, £20. rr. 20/- 
CONSTANT VOLTAGE TRANSFORMER 


ve ‘Causa. 9 


190-260 v. primary, sec. 115 v. at 14 kV/A. (listed 
at 2 kV/A). Brand new oat unused. or £45 
Carr ‘0/- each 


per pair. 
E.H.T. TRANSFORMER. 8,000-0-8,000 a 
400 mA. Primary 230 v. 50 cycles. Oil filled, 
New and in original crates. £25. Carr 10/-. 
E.H.T. TRANSFORMER. _1,800-0-1,800 at 
| kV/A. 230 v 50 cycles prima Fully tropical- 
ised. New and boxed. £6/10/-. Carr 10/-. 
E.H.T. TRANSFORMER. 1,/00-0-1,100 at 
250 mA. plus 4 v. L.T. Pri. 200/250 v. at 50 cycles. 
£5. Carr. 10/-. 


HEAVY DUTY REGULATING RESISTOR. 
0.25 ohm. 200 amps. Wheel control. £4/15/-. 
Carr. 10/- 


Cosmas, oil filled. 240 mfd. 230 v. A.C. 
or 600 v. D.C. Made in U.S.A. Size 2lin. x S2in. x 
9in. Brand new in original cases. £7/10/-. Carr. 5/-. 


ROTARY CONVERTER. 24 v. D.C. input. 
230 v. A.C. output at 250 watts. Complete 
with starting switch. New and unused. £15. 
Carr. 7/6. 

ROTARY CONVERTER. 24 v. D.C. to 
230 v. A.C. 50 cycles, 150 watts. Brand new 
and unused. £8/10/-. Carr. 7/6. Ditto, 100 
watts £6/9/6. Carr. 7/6. 

ROTARY CONVERTER. €Ex-Gove. 12 v. 
D.C. input, 230 v. A.C. output 50 cycles at 
135 watts. Complete in carrying case with 
lid. Voltage control, sliding resistance, mains 
switch and 0-300 v. A.C. flush meter. In good 
condition. £10. Carr. 10/-. 

Motor only, without case, etc. Brand new 
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GEE BROS. (RADIO) LTD. 
15 LITTLE NEWPORT STREET, LONDON, W.C.2. GER. 6794/1453 
ADJOINING LEICESTER SQ. TUBE STATION—Open 9-6 Weekdays. 9-! Sat. 


BAKERS ‘SELHURST’ SPEAKERS 
ALL BRAND NEW 


SPECIAL NEW 
ARRIVAL! 

** 15in. 
VISCOUNT 
AUDITORIUM ” 
15 ohms at 400 c.p.s., 
35 watts. Flux den- 

sity 18,000. 
OUR PRICE £15. 


“‘12in. P.M.,” ~ ame, 


= watts, 30-14,000 


15 ohms, 12 watts. 
35-16,000 . “7 Flux density 14,500. OUR 
PRICE £7, 10), 

HI-Fi 25” 12in., 15 ohms, 25 watts 
25-20,000 c.p.s. Flux density 17,600. OUR 
PRICE £9/9/-. 

Full descriptive specification is available 


2 VOLT D.C. AMPLIFIER (Parmeko, Ardente). 
As new, 15 watt output with 2-EL35's in push-pull. 
Mike and og inputs, tapped output trans- 
former, £9/19/6. Carr. 10/6. 

(Suitable microphone for above 30/- extra.) 
EXPONENTIAL 
HORNS by famous manu- 
facturer of P.A. systems, 

15 watt 

in. long, 20in. 

square flare 
ohms 

speech coil. 

(Tannoy) 

G con- 


£7/10/-. 
Carr. 10/-. 


NEW P.M. HEAVY 
DUTY SPEAKERS 
Complete with O-P. 
trans., in all steel 
blue-grey double gril- 
led cabinet. 6in. 30/-. 
8in. 32/6. Carr. 3/6 each, 
10in. SPEAKER in wooden cabinet, size approx 
14 x 16 x Bin. with on interior and volume 
control, 50/-. Carr. 3/6. 
RE-ENTRANT 
LOUD 


HAILERS 
(Ex-Govt.) 
Heavy duty 
20 watts all- 
metal 15 
ohms. Dia- 
meter 15in., 
length 15in. 
(approx.) 


Brand new, 
Carr. 10/-. 
HEAVY DUTY ALL STEEL TRIPOD 
STANDS (as illus. Sept. issue) Adjustable every 
6in. to approx. 9ft. 6in. when fully extended. 
(Folds up to only 4ft. 6in. for storage.) Suitable 
for outdoor speakers, public address systems, 
oe etc. OUR PRICE £3/10/-. Carr. 5/-. 
(ideal stand for the above loud hailer.) 


TRUVOX/TANNOY 
LOUD-HAILERS 
With 180 ohm line 
transformer and con- 
denser. impedance 
74 ohms, handling 
capacity 8 watts. 
Complete in slope- 
front wooden case. 
Brand new 25/-. 

Carr. 4/6. 


Ditto. 
£8. 


G.P.O. RACKS 
19in. Heavy duty all stee! Standard drilling. 
5ft. 6in. angle uprights. £3/10/-. Carr. 15/- 


and unused. £8/10/-. Carr. 5/-. 


6ft. channel uprights. £5. Carr. 15/-. 
7ft. channel uprights. £6. Carr. 15/-. 


QUALITY TEST EQUIPMENT 


WAVEMETER CLASS D. Fy band 1,900 
Ke/s to 4 Ke/s. 


£5/5/-. 
one AND VIGNOLES MEGGER 
CIRCUIT big ty (low reading ohm meter). 
2 ranges 0-3, 0-30 ohms. perfect meter 
for continuity ‘ond polarity testin: 
with vest leads and ready to use. Grand new. 
Goly ie P. & P. 3/-. 

MEGGERS. Evershed and Vignoles. 
Serie 2 in o— condition. 250 v. £22. Carr. 

r case available at 20/- extra. 

MARCONI SIGNAL GENERATOR. TYPE 
TFSI7-F/l. Covering 10-I8 Mc/s. 33-58 Mc/s. 
150-300 Mc/s. In very good condition. 
plete with full technical data and instructions. 
Unrepeatable at only 
BRAND NEW CRY: 
No. 10. (Battery powered |.4 v. valves.) 
plete with full working instructions, — 
diagram, — haversack connectin 


and spare Frequency range: 

10 Mc/s. (nominal) but can actual! a hes 
to 30 Me/s. Weight Sib. Size Le. x 74 x 4in. _ 
fully described in ‘* Practical Wircless,” 

issue, pages 691-693. ONLY caliore. 
P. & P. 2/6. 

MULLARD BRIDGE. GM. 4140/1. 
Mains operated from 100-256 v. A.C. Will cese 


resistances from 0.1 ohm to ‘io megohms and 
condensers from l0pf. to |!Omfd. con- 
dition and complete with instruction booklet. 
£6/19/6. P. & P. 2/6. 

TAYLOR VALVE TESTER Mode! 47A. 
Input 200-250 v. A.C. Will test all types of 
English and American valves with filaments from 
1.1 v. to 117 v. Perfect condition. Complete 
with full instruction manual, -_ 10 | rr.paid. 
Also MODEL 45A available at £10/10/-. 


10-LINE TELEPHONE SWITCH-BOARDS. 
4 the complete control of 10 extensions (Tele. 
etc. Complete with tacks, leads and 
ieee hand set. Good condition. £9/19/6. 
Carr 10/6. 
TELEPHONC SETS (TELE “F”) 
Housed in Bak cases, i with built-in 
ringing generators and batteries. Ideal between 
two or more positions up to practically any 
distance. Tested before despatched. ONLY 
70j-. P. & P. 3/6. 2sent for €6/10/-. Carr. paid. 


R.C.A. AR88-D RECEIVER 
Mint a Freq. coverage 540 Kc/s.- 
32 Mc/s. £50. Carr. 20/-. Aisa L.F’s avail- 
able. Freq. coverage 75-550 Kc/s., 1.5- 
30 Mc/s. £45. Carr. 20/-. 


A.c.-D.cC. RECTIFIER POWER SUPPLY 
UNITS 


110/230 v. A.C. 50 cycles input, 100/110 v. D.C. 
output max. 2} amp. Brand new and unused. 
€4/10/-. Carr. 7/6. 
230 v. A.C. 50 cycles input, 200/220 v. D.C. 
output at 3/4 amps. approx. Good condition. 
£10. Carr. 10/-. 
200/250 v. pri., 110 v. sec. at 4 amps. max. Brand 
new and unused. £8/10/-. Carr. 10/-. 
67. 200/230 v. A.C. 5O cycles input, 
38520 v. D.C output at If amps. (Valve 
rectification.) With overload controls. Brand 
new in maker's original crates. £10. Carr. 10/-. 


AIRBORNE TRANSMITTER RECEIVER 

TYPE 1986. A mobile 10-channel crystal con- 
trolled V.H.F. Tx/Rx. covering 124.5/156 Mc/s. 
1.F. band width 23 kc/s. Complete (less external 
attachments) in metal case, with all valves and 
24 v. rotary power unit. Used but in first-class 
condition. ONLY £8/10/-. Carr. paid. Also, 
complete with control box and all necessary 
connecting leads. £12, carr. paid. 


COLLARO “STUDIO” TAPE TRANS- 
CRIPTORS. Brand new in original cartons 
3 speeds. 1%, 32, 74 i.p.s. 3 motors, digital 
counter, etc. Complete with /7in. spool 
instructions and _ fixings 200/250 v. 
cueresien. SPECIAL PRICE €12/10)- Sy 
RECORDING TAPES. Super agg Mtg 
,800ft. L.P. 7in. spools, pa 1,200fe. td. Jin. 
19/-; Empty 7in. spools 3/9 each. 

Send SAL. for current Tape Bargain List. 
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HIGHEST QUALITY—NEW LOW PRICES 
Tubes an # GUARANTEED 
wena, se ctonte, [NEW TYPES 


aor ne 9/10in. ‘£2- 0-0 £3-10-0 Mw 31/74 
renndnti TYPES} 12in.  $2-10-0 £4-10-0| *-°° 
OUR OWN FAC- 14in. $3- 0-0 £5- 0-0 86.180 
Soak ceed |15/17in, $3-10-0 £5-15-0) xe ao 
NEW 108K39/./21in.  $4-10-0 $£6-15-0| £7-15-0 


4-SPEED RECORDPLAYERS 13 CHANNEL TV’s 


table, together with light- TABLE MODELS, FAMOUS MAKES. 
oe eee 
a ee We ee 
a 6 18 8 in "12 " pa £3 19 
_— 2 
STEREO OUTFITS 14" — £6.19 
Torta GOS) Sects mares Gav] ALSO 12” 5 CH. TV's 55/- 


TRANSISTORS: 
Sire change spot 3/9 each 49/- doz. 


WHITE SPOT 5/6, each, 63/- doz. 


£11/10/-! PM SPEAKERS fiom Top Makes 


AMPLIFIERS ONLY 49/- EACH.) io B/- He, 11/~ ios =, 13/-| 


1.T.V. CONVERTERS 


with quality Stereo - 
Truly amazing value at £6/19/-| Jinctos diting. Band ‘change vit 3) 
. switch. Manuf. cartons. Listed £7 


BY RETURN OF POST 


GUARANTEED 3 MONTHS or of fully guaranteed ex-Government of ¢x-equip- 
ment origin. Satisfaction or Money Back 
NEW LOW PRICES | tee on ~~ if returned unused within 14 days. 


5/-|6K8G  5/¥)20P1 11/6; EB34 1/6) ENS1 16/-|T41 76 
1A7GT 11/9| 6KSGT 11/-/20P3 19/6) EB4l 7/-|EYS51 9-| Ul4é 8/- 
1C5GT 10/6|6K25 7/6/20P4 17/-| EBS 3/9 / SMALL 9/-| U1e 8/6 
1H5GT 9/9/6L1 12/6/20P5 16/- S/-| EYss 98/6 6/9 
1L4 3/9 | 6L6 96/2546@ 8/-| EBC4l 8/ v9 | U24 7/6 
INSGT 9/9/616G 6/9 @/9| EBC31 7/9 | EZ41 6 13/6 
1R5 6/6 | GL7 9-| 25L6GT 9/-| EBFS0 38/ 9} 026 10/- 
14 8/9) 6Lis  9- 8/-| EBFS9 2 3} U31 8/3 
185 §/9/6L19 11/6/2780 16/-| EBL21 14/- | GTIC -|U33 i1y- 
1™ 4/9|6LD29 98/6 7/-| EBL31 16/- | G 9! U35 8/9 
2D8h «4/6 | GP25 39 /- | 3OFLI O/6) ECSS 3/9/GZ34 12/6|)U37 26/6 
3a4 5/6|}6P23 9/-|30P4 19/6| ECC31 9/6 6 | U50 6/- 
3Q4 7/3\6Q7G 6/9/)31P12 8/-| ECC32 4/-| HIALDD9/6| U52 5/6 
384 @/6|6Q7GT 9/3|30PL1 10/6] ECC34 9/-| HVR2 e|UI9l 96 
3V4 @/6|6SA7 = 5 #/-| ECC3S 6/9|KT330 6/6) U281 8/6 
SRAG 11/-|68G7 49/35W4 6/6) ECCS1 KT36 | 0282 15/- 
suea =65/6/6SH7 4 - | BCOS2 KT4 6} UR01 14/- 
5V4G 09/8/6837 = G- -| BCoss 7/6 | KT45 6 | U309 6 
5Y3G_ = G/- 5/3 | 5OL6GT 9/3| ECC84 8/9 | KT61 — | U329 6 
5Y3GT 6/6| 6SL7GT 6/6|61SPT 11/-| BCC8S T66 12/6) U2%39 11/- 
6SN7QT 4/ 6/6 10/83| KTS81 14/-|U403 9/6 
5Z4GT 11/- 4/6 9 | KTW61 5/6} U801 - 
6A8G 9 185BT 16/-| BCH21 14/- v9 tt 
4/3 | 6U4GT 10/1 5/- I /3| UAF42 9/- 
Vv6G 8078 3/9) ECH42 8/9|MUI4 8/- 1 = 8/- 
6AG7 8/6|6V6GT 6; 39 1 8/3 | N37 11/-| UBC41 8/ 
GAKS 6/9| 6X4 5/- | 956 2/9 8/3| N78 15/-| UBC81 10/- 
6AL5 3/9/6X5G_ 5/ 3/6} ECLS2 10/- | P4i ¥6| UBF30 8/9 
6AM6 6XSGT 6/6/9001  4/-| ECL83 14/6 3 8/ 
64Q5 6/-| 7B6 9 4@#-| BF22 12/-| PABCS011/-| UBL@1 14/6 
6AT6 7/-| 7B7 7/3) ATP4 2/9) EF36 3/3| PCCS4 7/9| UCH21 14/6 
GAU6 8/6) 705 vi 9/-| EF39 3| PCC35 9/3 42 8/ 
BSG 3/6) 706 vif 8/6) EF40 13/6) PCCs9 13/9] UCHS1 9/- 
6BA6 6/-| 7H7 7 4/9| EF41 8/9) PCF80 7/6| UCLS2 11/3 
6BE6 6/-| 787 iy 1 93/3) BF42 7/6 | PCF82 9/-| UCL83 13/6 
6GB6G 12/6| 7Y4 7/6|CY31 9/9} EFSO-! - 3|UF41 98/6 
6BW6 8/-/10Cl 11/- 1/6 | BFS0-AM2/ 11/6| UF42 87/9 
6BW7 6/9/1002 13/6) DA90 2/6) EF54  3/3| PCLS4 9/9|UF80 9/- 
604 3/6 DAC32 9/ /9|PENZ5 4/6) UF85 9- 
6C6 4/3| 10F9 DAF91 6/-| EF8S5 7/-| PENG 7/3) UFS6 14/6 
6co—-:« 11/6 | 10P13 DAF 8/3| EBF86 11/- 46 5/3) UF89 7/ 
6CD6G 18/6 4 DF33 «9/9 | EFs9 - = 16 
6CHG 8/8 5é—| EFO1 /9 | P ll/-| UL44 $= 129/6 
6D6 4/9 | 12AT6 DF9S § 8/3 | EFS2 ¥9|PL38 14/6 9/9 
Fl 6/9 17 7- V6 | PL81 y9 | ULS4 - 
6F6G 6/3| 12AU7 DK32 11/9| EL3 y-|PL82 7/9) UM80 9/6 
F138 6/9 | 12AX7 DKS 6/' v6 | PL8&3 y-|UU6 12/6 
6Fl4 11/6| 1235GT DK92 8/6|EL37 11/6| PLS4 / 9/6 
6F15 11/6| 12K7GT 6/-| D 8/ 1g) ¥3|) UYIN 11/- 
6HS —| 12K8GT12/- | DL33 8/9 | ELAL y6| PY32 1/-|UY41 6/ 
2/9 | 12Q7GT 6/-| D 10/6| E142 9-9/6 | PY80 -| Uy! 
6J5GT 3/6|128K7 5/6|DL91 8/9) E 19 | PY81 ~ | VR150/305/6 
636 4/- /6|DL92 6) iL 9 | PYs2 — 
= 7 14/9|DL94 7/6) EM34 8/6|PY83 8/-|xX66  11/- 
6J7GT 7/9| 19BG6G15/-| DL96 8/: 80 «68/9 |PZ80 11/-|xX78 14/6 
6K6GT 6/6 EMS8i 9/3| R19 12/6|X79 16/6 
3 /6 | EABCS0 7/6| EM84 9/9 | SP41 B/6 | Y63 6/3 
6K7GT 4/9! 201.1 ’6| EAF42 8/3| EM85 10/6 | SP61 b/6 | 266 76 


List of 1000 Special Offers 6d. Callers always welcome. 


TECHNICAL TRADING CO. 


350-352 FRATTON ROAD, PORTSMOUTH 
POST: 2 Ibs. 1/6, 4\bs. 2/-, 7 ibs. 2/9, 15 Ibs. 3/6. No C.O.D. 


T.C.0. “CATHODRAY” VISCONAL TYPES. 1 mfd., 2 kV., wkg., 18 each. 
0.25uF., 4 kV. wkg. G/- each. eo 8 kV. +» T/Beach. 0. 5 ey 
6/6 each. 0. - 5 kV. wkg., 6/6 each. O.luF., 6 KV. wkg., 7/6 each. A 
2.5 kV. wkg., 6/6 cach. 0.25uF., 2.5 kV. whkg., @/- each. 0.0025uF., 6 kV. ee 
5'- each. 0.0025uF., SkV. 4/6 each. 0.00: . kV. -» B'- each. 0. . 
3 kV. wkg. 4/- each. 0. », 2.5 kV. wig. each. 0. » 2.5 BV. y 
4/- each. 0.005uF., 2.5 kV. eS oe. 0. » 3 kV. 4/6 each. 
the above are tu and 


BLOCK PAPER TYPES. 10 mfd., 1,500 v. ee 15/- each, post 3/6. 8 mfd. Rey 
. /- each. 6 mfd. 500 v. as each. 4 mfd. 500 
- B/G each. 4 mfd. 2 kV. wkg. 6/6 each. 


POWER UNITS 


100-250 v. A.C. input, 24 v. D.C. 
at 3 amps. or 12 v. twice at 3 amps. 


SMOOTHING UNIT 


for the above power supply. 
2 chokes and 0-1 mA meter 
(grade 1), metal case, same as 
the p.u. 82. Carr. 7/6. 


RANGE CONVERTOR 


(part of R20 6 Rec.), 115-600 ke/s, on three bands, 
large dial with a Muirhead slow motion drive. 
Valves EP39, ARTH2, the set can be used with 
R107, R208 and many other types of receivers. 
32/6 each. Carr. 7/6. 


GRAHAM GEARED MOTORS 
115 v. A.C., 1/6th H.P., variable speed 
box 0-166. Size of unit 145 x 9} x 8in. 
£8/10/-. Carr. 10/-. 


INDICATOR UNIT Type [-152-c (U.8.A.) 3in. tube SDP1, 1 rectifier 2x2 and 3x 
6AG5, with controls, etc. In a neat neat metal box 11 x6 x 6}in., ~ Post 2/6. 


ROTAX CONVERTORS Type 8A, wegh D.C. input, 115 v. A.C. amps. 400 c.; 

3-phase. Just the job for the 26/10!- eacn. Ge Carr. Tee, 

U.S.A. R-B/APN-4 RECEIVERS, nel oe Valves 1-63N7, 4-6SK7, 

1-VR105, 1-5U4G, 1-68L7, 3-6B4G, 2-879/2, es, “all GT type. egg sug unit 

with transformers, condensers, ete. "as new, first-class condition. Price 65/- each. 

Packing and carriage 7/6. 

MODULATOR UNITS. MD 7/ARCS. 2x 1625, 1235, VR150. Modulation trans- 

former, 5 Relays, etc. 32/6 each. Post 3/6. 

| vagy) permameaes 0-100 amps. Gin. scale, at £2; 90-180 v., 4in. scale at 
i“. ‘ost a 


AMERICAN L.T. TRANSFO! Potted type, finished A crackle 
conservatively rated. (1) 230 v., input 2x 6.3 volte CT, at 3 amps. and 6.3 volts 
at 3 amps. ———. 18/3 each. (ay 230 volt mput, 2x6.3 volts at 3 amps. and 
6.3 volts CT, at 3 amps. output, 17/6 each. (3) 230 volts input, 28 volts at 2 amps. 
and’? volta at 1 amp 6 each. ae ee ee ee ae 
1, 6.3 volts 3 am 6 each. (All these transformers are new and boxed, please 
include puteas 8 3/6" each.) 

CATHODRAY TUBES. CV 1526 (3EG1) 3 inch fil. 4 volts. Anode 1,300 volts. 
Base same as 139A, U12. $5/- each. Carriage 2/6. GF itis dsoe. ‘Tdeal tube 

each. Brand new. 


Single a ae lays 10 k., 

, 8 relays 300 ohms, 2 -over silver contacts (ali 

relays are small type), 9x 6V6 small GT., 3x6X5 GT., and 2 6SN7. Seven smali 

ner omen AD deg ge soe 10 small micro switches. —— condensers, 
ball bearings and pots, etc. This unrepeatable bargain. £10 each. 

DOUBLE PARALLAX AN-I-70-9. Sintinr to the ahieve but lnnger, ote., weight 

1401b. Brand new. £12/10/- each. Carr. £1. 


DESK TELEPHONES ( Sete wee Bo. 1) complete with the handset and cord 
ready to connect to line, £2/15/- each. Post 3/6, or £5 a pair. 
DORMEYER @ 


EARED MOTORS. 115 volts A.C. Output 95.8 R.P.M. As new. 
Price 45/- each. Transformer to operate this motor 12/6 each. Post 3/6. 
MOTOR ASSEMBLY. Servo unit, C-1 11 A G1020. 26 volts D.C. Auto pilot. New 
in ee ak £3/10/- each. Saas 7/6. C-1 Auto pilot flight gyro unit. 


VARIABLE RESISTORS, "sme aoe ——— Post 3/-. 


26FT. AERIAL MASTS. Heavy galvanised steei tubes. four sections, tapered 23 
to 1 inch. -vapite prc Ale Gia 10/- each, Weight 2 cwt. 


TRANSFORMERS (drop thro’ type). 110 and 230 woltes pri., 275-0-275 at 125 mis., 
6.35 v., at 0.9 amps., 6.4 v. at 4 amps. Size 4x 4x 4fin., 29/6 each. Post 3/-. 


ROTARY CONVERTORS. 24 voits D.C., input 11 amps., 230 volts A.C., output at 
80/100 watts D.C. . regulated, voltmeter 0-300, starter and controls, also fuses on 
the front of the panel. Finished in grey, size 24x 15x 10in. £17/10/- each. 


TRANSMITTERS. Type CWS 52244. Model YG.1. 115 v. A.C., 25 watts. Carrier 
246 Mc/s. Beacon transmitter, £18/10/- each. (For export only.) 


CANADIAN MIKES C3, with tead and plug, 7/6. Post 1/6. 
INDICATOR UNIT, with two SFP7 tubes, etc. £2. Post 3/6. 


LIST AVAILABLE SEND 6d. IN STAMPS 


PLEASE INCLUDE POSTAGE ON GOODS 
TERMS C.W.O. All goods offered are ex-W.D. —S.A.E. for enquiries. 


3-B TRULOCK ROAD, TOTTENHAM, N.I7 
Phone: Tottenham 9213 & 9330 


ujries. 
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DOUBLE BEAM 
‘SCOPE’ 


For D.C. & A.C. 
APPLICATIONS 


inputs. Bepedeiy suitable for measurement 
maintenance of = Tntraal Hine bate: Bean ‘Waveform sv Push-Pull X amplifier; Flyback 


output . Line O/ etc.; Provision externa 
SUP and ORT. Bright Modulation. A.C. mains 200/250 v. £19/19/- plus P. & 
P. 7/6 or 5O0/- deposit, plus P. & P. 7/6 and 12 monthly payments of 

FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES AND TUBE 


ALIGNMENT ANALYSER TYPE MC12 


A.C, MAINS, 200/250 vol Provides: — 
“WOBBULATOR” (SWEPT r FREQUENCY) 


OPERATION, for FM/TV alignment 
mency sweep up to 12 Mc/s. From 

400 Ke/s—80 Me/s. CAPACITANCE 

UREMEN' 8 

0-60 pf. and 0-120 pf. SPECIAL FACIL 

ITY enables true resonant uency of any 
ed circuit LF. , ete., to be 

rapidly determined. price £6/19/6 and 


SIGNAL 


GENERATOR 


Cosvme 't00 Keo/e.-100 Mc/s. op fundamentals 
and 100 Mejs. to 200 Mc/s. on harmonics. 
Metal case 10in. x 6fin. x Shin. 
png ~~ 4 Incorporating three mimature 


£6/19/6 aL 
SIGNAL GENERATOR 


Coverage 120 Ke/s.—230 Ke/s., 300 Ke/s.— 

900 Ke/s. 900 Ke/s.—2.75 Me/s., 2.75 Meje.— 

8.5 Mc/s, 8 Mc/s.—28 Me/js., 16 Mc/e.—66 
1 


output 
d panel. - deposit and mon! 
‘Accuracy plus of mins 2%. © Viaje 2 28: payments 206. PP 6) extra. 


SIGNAL & PATTERN 
GENERATOR 
26/19/6 = g.** 


Or 25/- Ome. P. & P. 5/- and 6 monthly 

payments of 2. 

a 7/6 Mejs. A Me/s. in five bands, 
ntals tuning 


low motion audio 

Sune. 8 vertical poe horizontal bars, log- 

grey with 

cal Accuracy +1% A.C. mains 
200-250 v. 


CHANNEL 


Will tune to all Band I and Band II 
stations. BRAND NEW by famous 
manufacturer. Complete with P.C.C. 
84 and P.C.F. 80 valves (in series) 
LF. 16-19 or 83-38. Also can be modi- 
fied as an aerial converter (instructions 
supplied). 

Complete with knobs. 


32/6 Plus 3/6 P. & P. 
HEATER TRANSFORMER 


To suit the above, 200-250 v. 6/- Plus 1/6 P. & P. 


CYLDON TURRET TELETUNER 


| F 34/38 Mcs. Brand new complete with biscuit for channels 2, 4, 8 & 9. 


tess valves 10/= pius 2/6P. a P. 
(Valves required P.C.C., 84 & P.C.F. 80.) 
Pair of knobs to suit above, 3/6. 


B.S.R. MONARCH UA8 with FUL-Fl HEAD 


4-speed plays 10 records 12in. 10in., or 7in. at 16, 33, 
45 or 78 r.p.m. Intermixes 7in., 10in and 
of the same speed. 
brown. 


STEREO HEAD £7/19/6 Pius 5/- P. & P. 


3-TRANSISTOR POCKET RADIO 


INCORPORATING MINIATURE 
SPEA 


KER 

Plus GERMANIUM DIODE and 
PRINTED CIRCUIT 
Size 3} x 4 x fin. 
Incorporating Ferrite Rod Aerial. Two 
Surface Barrier Transistors and one 
Audio. Tunable over medium and long 
waves. 


To build 
To build 39/6 Plus 1/6 P. & P. 
ALL PARTS SOLD SEPARATELY. 


Circuit diagram 1/6, free with kit. 


transistors 


All 
guaranteed 100% 


LINE E.H.T. TRANSFORMER 


With built-in be and width control. 14 KV. Scan coil, 90° deflection, on ferrite 
yokes. Fram wee "ae Can be used 


t 2lin. 
for 1din., 17in. oF 296 °) = “P. & PB. 


Complete with pean’ diagram. 
£2.10 {".ar. 


As above, 
FOCUS MAGNET suitable for the above (state tube), 10/-. 2/6 P. & P. 


but for 625 lines 
MAINS TRANSFORMERS 
All with tapped primaries 200-250 volts. 
0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps., 10/ 80 ma., 6.3 v., 2 amp., 


6, 280-0-280, 
v. > Se 10/6. 350-0-350, 70 ma., 6.3 v. 1 amp., 6.3 v. whey 106. 250-0-250, $ 
, 6.3 v., 2amp.. 10/6. Postage and packing on the above 


SURFACE BARRIER TRANSISTORS 
type SB 305, 15 Mc/s. 7/6 each. 
100% AUDIO TRANSISTORS 
5/- each. 


8 WATT pucy” AMPLIFIER 
COMPLETE 


WITH CRYSTAL MIKE AND 
A.C, mains 200/250 v. Size 10}in. x 6}in. x 
6 vaives. H.F. pen, 


wi 
2 triodes, 2 output pens., rectifier 
For use with al) makes and types of pick-up 
and mike Negative feed- inputs. 


+2 db.; 4 db. down to 20 Ke/s. 
8 wat's at 5% total Noise level 
40 db down, hum. Ovtput 


£4.19.6 rw. er 16. 


Or £1 deposit, plus P. & P. 7/6 and 4 monthiy payments of 23/-. 


PORTABLE AMPLIFIER 


On princed circuit for A.C. Mains 200/250 v Size 4in x 3in. with 
tone and volume contro! Valves: ECL82 and EZ80, 39/6. P & P. 2/6 


BATTERY RECORD PLAYER AND AMPLIFIER 


yneorporating 45 r.p.m. “ Starr" motor, “ Acos ” crystal pick-up, 3 transistor push-pull 
amplifier complete with transistors. Output 500 milliwatts, 49/6 plus 3/6 P. & P. 


RADIO AND 7.V. COMPONENTS (ACTON) LTD. 
23A, ACTON HIGH STREET, LONDON, W.3 


GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E. 
TERMS OF BUSINESS C.W.O. 
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MICRO-MINIATURISATION 


FOR BUILDING THE SMALLEST TRANSISTOR SUPERHET EVER 


With these components you 
can build an unbelievably 
small six transistor superhet 
capable of receiving any- 
thing from 50 to 100 pro- 
grammes under favourable 
conditions. Transistor 
arrangement—Convertor, 2 
1.F., Diode, Audio Driver 
and two in P.P. to give up 
to 300 mW. Aerial coil and 
Ferrite Rod Aerial available | 
very shortly. 


@ FULL CIRCUIT DIAGRAMS 
AND CONSTRUCTIONAL 
DETAILS FREE 


@ ILLUSTRATIONS SHOW 
ACTUAL SIZE OF COM- 
PONENTS 


@ TRADE ENQUIRIES INVITED 


CONDENSER 


mers. 


Size lin. sq. 
x in. dp. 


| 2 GANGED TUNING 


With built-in trim- 
Enclosed in 
polystyrene casing. 


176 


Details on application to: 


TSL 


1.F. TRANSFORMERS 
AND OSCILLATOR COIL 


Set of 3 I.F.s and coil. Can size 
fin. high x Zin. sq. Individually 
checked before leaving factory. 
Very high Q, better than 21 

125. Complete set...... / > 


‘MATCHED DRIVER AND P.P. 
_ OUTPUT TRANSFORMERS 


| Driver—size ve.x Te x Pin.; 
Output—size +4 x 7% x fin 
300in. mW. Coloured leads. 
| HIGH GAUSS 
MINIATURE 
LOUDSPEAKER 
liin. diam. x jin. deep 
M.C. 
| Gauss ensures 
| ably good quality. 


No 


Per pair 
matched 


12/6 


9,500 
remark- | 


speaker. 


Ie 
LS /- | 


i FROM STOCKISTS EVERYWHERE! 


63 Goldhawk Rd., London, W12 


TECHNICAL SUPPLIERS LTD. HUDSON HOUSE, Terphone: shepherds Bush 2581 and 4794 


UNIVE RSALTE. 


22-27, LISLE STREET, LEICESTER SQUARE 


Shop Hours: 9.30 a.m. to 6.0 p.m. 


LONDON, W.C.2. Tel: 
OPEN ALL DAY SATURDAY 


GERrard 8410 & 4447 
Thursday 9.30 a.m. to 1.0 p.m. 


LABORATORY RECONDITIONING 
& RECALIBRATION SERVICE 


RCA, AR88D and LF Receivers, and all HF, VHF and UHF types 


Completely reconditioned to original specification and supplied 
with complete Test Report and Guarantee for 12 months. 


TEST EQUIPMENT 
Audio Signal Generators. 
Radio Frequency Generators. 
Wavemeters. Frequency meters. 


Voltmeters, ampmeters and multi-range 
instruments. 


Valve voltmeters, Micro-wave equipment. 


p—---- 


AIRCRAFT INDUSTRY please note : 


A laboratory test certificate can be 
issued in accordance with the current 
requirements of the Air Registration 
Board. 


eiiensennigitelaneniil 
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TAPE RECORDER 


Maputacturers’ brand new current production Latest 
“val ‘circuit based on Mullard’s famous design. Magic eye 
. "evel indicator. Volume ge yy ho ~~ 


S wo Stam 
© @0 oaco 


for approx. (CXtTA) .......ceceeeereeecccess 


RECORD PLAYER BARGAINS Latest 4-speed models 


:. 


q 
E 
Fr 
& 
g 
i 
+ 
4 


SINGLE PLAYERS. B.8.R. (TU9) 90/-: COLLARO JUNIOR studio P.U. £4/10/-. 
AUTOCHAN B.8.B. (UA8), ‘28.918: UA8 STEREO £7/19°6. x Wain 


latest model, £7/1916. COLLARO CONQUEST. £7/19/6. CULLARU 
pee VALVES 
BARGAINS BOXED GUARANTEED 
PLAYER TEE UNITS 
SINGLE PLAYERS 1T4 —@/- | EABC80B/6, EZ81 7/6 
Model 48P £6/17/6. _ Carr. 1R5, 1857/6 | ECC84 | MUI4 Q/- 
odel TA Mk. 2, £7/19/6. Carr. 3/6 47/6 | ECF80 POC84 
Model 4HF, £18. Carr. 3 | Bouse 3 
AUTOCHANGERS, Mode! RC 210, With | 
plug-in GUS Head. 10gns. Carr. 4/6. 
Transcription Auto Chauger Model “A* 
just released 213/19 @. Carr. 5’-. | 
-\E 
| 
| 


AUTO CHANGER RECORD 
PLAYER KIT 
as. Supply 


attenstive sae -tone 
eg A ger 
B. 


SPECIAL PRICE PER SET 
1R5, 1T4, 185 or 384 or 3V4, le 
DK96 DF96, DAF96, DL9, = 
6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5, 32/6. 


JASON FM TUNER UNITS 
(87-105 Mcs) 
Designer-approved kits of parte for these 
quality and highly popular tuners available 

as follows:— 
ae el (FMT )—as = 


viously extensively 
PLETE KIT. 6 eas. & 8 pH on of 


trols 
isolated from mains by double-wound trans- 
former, NOT the line chassis type as often 
offered in cheap eS models. 


ee 
presented shelf mou: unit in enclosed 
Metal Cabinet with Built-in Power Supply. 

COMPLETE KIT. i. p & Dp 3/6. 
Bet of 5 spec. vilves. 37: 

Tuned B1-B2-B3 ries Unit 
£3/19/6, P.& P-2/6 set stations APC and A circu 
Two-tone Cabinet 18in. x 13in. x Complete Kit incl. 


and 
83) Be, Pa P. 316 valved Turret Tuner, e120. pao 
B.8.B. Monarch U.A.8 (160 v. model). 3/6. 4 spec. valves. 32/6 extra. 


25/19/6, P. & P. 4/6 
MERCURY 2 similar to JTV2 less power 
Complete 3 unit kit at special Aut A agp lh ~ 4 


amn 
Bargain price. 212/12/6, Carr. 7/6 
Simple assembly, a screwdriver only requtred. = 3. 10 ems, p. & p. 2/6. 4 spec. 

TRANSISTORS BVA—Ist Grade , 


A recommended b hile ge last! 

» wired Qevalve Amplifier . complete with Bwitch 
Gin. high flux speaker. 5 pre- 
its, 


FM. 
New Reduced Prices A ty gy 
MAZDA G.E. ment Service, 7/6, p. & p. 3/6. 

XA101 14/6 rong i's pape 
XA102 16/6 / GETIS 
XA103 15/- | OcTr2 16y-| Newmarket’ | Sogpur TmAMH Mid. tn our own 
XAl04 18'- | OC44 23/6 | “Gold workshops to top erade spec. Fully 
XB102 10/- OCs 21/- | V15/10P interleaved and impregnated. Fnq ur- 
X10: 10/6 15/- jes wel for small product on 
Soom Diodes OA70 2/9; OA81 3/6: runs prototypes or individua: obs. 
GEX34 


i a 
RECORDING TAPE BARGAINS 


EMI ist grade. Brand new sealed boxes 
tandard 


ai, WEE, | ao candacieoban 4- 
DME Seesnepbaces 19/- 
ME. \vnaneatenbind 25/- 
a; CH. ccconabaauxe 31/5 


SPARE REELS: Emitape. new. boxet. 3in. Z/-, Sin. 3/8. Sfin. 4/-, Tin. 4/6. 
SPECIAL PURCHASE. Famous manulacturers, 1s: grade tape. in sealed white 
boxes. 


Standard 
eee 15/- 19/6 
ie ‘csaenssseban 16/6 22/6 
Tis, Lh. convesdecces 21/- 32/6 


Hog ea special offer. Sesiitndhaoent surplus. 3in. 2/9, Sin. B/-, Sin. 
/ 


WIRELESS WORLD 


BARGAIN OFF 


15° 


e R S$ for the Constructor! 


TRANSISTOR PORTABLE 

Famous manufacturer's 6 x 1 design based on Mullard 
and G.E.C, developments. Printed circuit, 6BVA Ist 
grade transistors, XA102, XA101 (2), OA70. XB103, 
XC1O1 (2) oF Quality 

supplied to ensure best results at attractive price. 


Set of 6 BVA Transistors and Diode, P. & P.44... JO/- 

Printed Circuit, L.F.’s (3). Osc. coli, Driver Trans. and Ferrite rod aerial. P.& P.1/6 51/6 
Resistors, Condensers. Twin Gang and Volume controt. P. & P. 1/6 ......+...+.5. 87/6 
Tim. x 4in. Quatity 35 ohm matching Speaker. semana manuana 25/- 
Complete Kit at special offer ONLY (post [900) ....0.seeseseee - 28/196. 
Handbook and Circut eee POS FEO .nccrccccccceseccesesrssecscccceeees 2/- 


lin. dia. with GOLD nInu ea. a 


KNOBS. Modern 
Lin. dia. with GOLD Bi RING | bon on with SUULD Lo tires Ta te 
LARGE 7." oa pony Porat 


en Snemuveguans 
cadaree Nt + ee oa Te ie 


Sie 


450 ¥. T.C.0. 


COAX 80 ohm CABLE 
Now only €d. a yard. 
grade low Cellular Air 

} Polythene tin. diam. — 


type 

* 0% Hi-Btabd. 2 w. . Tay 6% 

sd 1% HI-STAB, i Ad Tie (10-100 
ohms Q)-). 
PRE-SET by ad POTS. T/V type. 25 ohme— 
50 K ohm: —— Men XC (Carbon 3i-). 
SPEAKER Bronze ano 
dised metai ® x 3 2: 
12 x Ee ie: 12 x 
Or-: 36 13/6. etc. 


12 * Sin. a 
Gin. 1-2 24 x 12ip 


RE-GUNNED TV TUBES | ize: rast Seeman iin. ss ere 
NEW REDUCED PRICEs | LOUP#PEARERS—r-m. 2 ohms 


++.and now [2 months’ 
guarantee! 


All tubes rebuilt with’ 
new heater, cathode 
and gun assembly — 
reconditioned virtually 


. Blac. 
iipticnl 18/6: Sin. R 
and A. 26/-: lvin. W.B.-HF1012, 95'-: 
12in. Plessey 15 ohne with 6/4in. Tweeter 
and Cross Over Fitter. 07/6. 


eSuStsa™ MEST 


as ne soee 7. ‘oars. be 9 P-34y-- Ae iis 

iw. *. I~ + 
12in. £5, (4in. £5/10/-, | So Scray” * 88 oo « Barre 1816 
I7in. £6, ete. 82 +82 450 0 100 + 200/275 v 

SS tn ak 

10/- part exchange VOLUME CONTROLS—sK—? 
allowance on old tube ALL ona ae MipoeT YPE 
Cerr. and ins. 10/-. Compre- Ratios i 2 
hensive stocks—quick delivery. sane treo 4 bee "Sie ag Fes 


7 VALVE AM/FM RADIOGRAM CHASS:S 


imeert 

with permeability tuning on 
and combined AM/ 

IF transformers. 460 Ke/s. 

and 10.7 Me/s, 


eg. 4 
Sensitivity and reproduction of a very big! 
standard. Chaesie size 134 x Chin. Herb 7h.n, Rdge 
Tituminated giase dial 11} x S}in. Vertica pointer. 
Horizonta: station names, Gold on background. A.C. 200/250 v. operation. 


M. tur 

Aligned and tested ready for use. £13 . 10 . 0 Carr. & ins. 5/-. 
Complete with 4 Knobs—watnut or ivory to choice Indoor FM aerial 3/6 extra. 

Three ohm P.M. speaker only required. Recommended quality 

10in. Rola (Heavy Duty) tt 
Sin. Goodmans special 6 
As previonsiv announced fresh supplies ai being received, but we regret some slight 
delav may be exnerienced in fulfilling pn ts for thie popular item. 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN- 
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d. 


2 WAVEBAND CAR RADIO KIT Recommended Buy 
12v. operation Med. & Long Woves > 


Modern development of the famous Brimar 
Hybrid vibratoriess car radio circuit. Five 
latest type Brimar low voltage valves and power 
transistor. R.F. stage and permeability pre- 
aligned Cyldon Tuner Unit provide extremely 
good sensitivity and signal noise ratio. ited 


Self-contained in neat metal cabinet ® x 7 « 2fin. with at 
Speaker and cower transistor stage mounted approx. ®§° x 5 =x 3 


astruction booklet and parts list available. 3/6 post free. 


cireuit for easy construction and 7 = 4in. elliptical ai for fidel'ty output. nee eng Kit 


e12.1 2.6 we, 


Terms: C.W.O. or 


C.0.D., post and packing up to $lb. 7d.; 
Ub. 1/1; 3lb. 1/6; Sib. 2/-; 10lb. 2/9. 


RADIO COMPONENT 
SPECIAL'STS 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 
Established 1°46. 
Fel.: THO 2188. Hours: 9 a.m-—6 p.m. 


1 p.m. Wednesday. 
H 
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Get Finest Value from IRONGATE-—England’s Leading Equipment Wholesalers 


Bulk Buying means LOWEST PRICES. All Equipment is in TIP-TOP condition 


LATEST miniature EXPORT Onty 


WALKIE TALKIE Re \ 
Wi 


** 88 ’’ sets—just released by Ministry of 

Supply. Produced to exacting specifications tw Puen > 
by leading manufacturers E. K. Cole & Co. this 
Transmitter/Receiver weighs only 5}lb. (approx.) 

and measures 34in. x 54in. x 9fin. It is Ay arn 
channel set, crystal controlled, 38-40/40-42 Mc’s., 


SUPPLIED 
ETE oF and operates from a Standard Dry suse /LT. 94/1. 
WITH CRYSTALS. 3 v. (i.e. Ruben Mallory Type I). 14 of the current series 
peor =.2 £10 of B7G valves are employed: 1-3A4, 6-IL4, 4-IT4, 1-1S5. 
as Only each. 2.1A3. Each set is in first class condition. 
Special q i for a i up to 3000 sets. “22” SETS ALSO—300 available only. New condition £10 each. 
SPSS LL aR TIT 
UNIQUE | VARIABLE TRANSFORMERS 


OFFER! 


Famous 


TELEPHONES 
E 


£7-10-0 per nai 9/- PUBLIC ADDRESS 


The best portable telephone ever 
made. Original cost £40! Range SYSTEM | 
singmum aee Tones GNS 
OFFICES, 2 perfect case sets with FOR OFFICES, FACTORIES 
batteries, 100ft. cable, etc. WAREHOUSES & CARS CARR 30* 
D3 STRANDED TELEPHONE CABLE. Set by TRUVOX 
New Mile Drum 85/-. Carr. 17/6. tent (1.3KVA.) Completely Variable Oto etc. Comprises : 
30 volts 5 amps. . . 
CONSTANT VOLTAGE J input 230 voits, soj/6o~ — Rena 
A SHROUDED FULLY VARIABLE TRANSFO oe 
TRANSFORME RS SOR BENCH OR PANEL MOUNTING. Heavy duty mic., 
FEBRANT. ; Leads etc. 6 or 
mh voltage in s the range 200-250 ". SIZE:—apPROXIMATELY 6° CUBE. I2v. D.C. 
ae eee a sions 0 qutpat voltage * 9) WEIGHT:—arpRoxtMATELY 13 LB. oe 
when the supply voltage fe varying over the range PRICE: — RIDICULOUS ONLY— £9.0.0 
feererence ~~ | wo sans aon AERIAL 
-form. 
used ss a variable transformer. 10 amps. £18.5.0 20 amps. £32.10.0 ¥* 
M L 
20 AMP. L.T. SUPPLY UNIT ~ pale 7 
36ft HIGH ee 
Kits comprise—six 2} dia, — ‘ 
bular Steel Sections of éft * 
tength, top-section and base * ' 
Pick Guys and Fittings. L 
YOU can purch this * 
expensive MAST *x* 
"Piease ‘add alt , 
ior 
able) wcojen > hee Lin 
The MAST is particu 
lariy suitable to take 
FM. and TV (espec any 
8.T.C. con L) and bas 
—, net one = uses. Hs 
; 7 Soe ‘Plied st 17/6 per esction. 
AUTO TRANSFORMERS : iy cost over £8.10.0 only Ss: 
3KVA Air Cooled (100% under-rated). : : £100 ‘ 1/6. 
—_ ae nant i : ae U.S.A. T 45fe. bg aerg AERIAL 
em by well-known manufacturer bw housed og y Essential MAST. —. ve I bad 2zin., guys, p/up 
aa. Welght: 3 owt. 2 ewt. " equipment etc.). This entirely oar set in carrying oe 
6.6.8 oun F ncinrineiectronic @ ese 1h One ae econ | | oom 
‘ ngineering. research 
an eee 8 laboratories, schoo!s. @ ARMY TYPE 32FT. MASTS similar to BI 
$ } Idea! for battery charging etc. above but /0 lin. scre for Tin. 
750,000 YARDS! ! S So Se oe eae ee 
SCREENED WIRE FLEX Output: D.C. Variable up to 20 —. and 6 | 
FOR ONLY 2d. per yd. ampere a charge 125/350/700 Limited Quantity 4in. 
For immediate Delivery—tfar below cost. Input: =A, 00/260 volts 45/65 cycles. Finest quality brass. Non-rusting. Base in 
ipecification: _ Close braided 14/.0048in. Covered Size: 16% 24 x 32in. high. 2tin. Complete with hand-winding Ee 
5 p.v.c. Tinned Copper. Screened.  Assort In attractive winch for easy, rapid extension; and cable- in. 
7 ge Te leads, pick-up Grey Cabinet. £22- 10-0 wire bracing stays. One of the best masts 1/6 f 
320 ya, REELS mun. quantity, 3G /g, P. & P. ex Warehouse ever produced. £35 sn Bran 
TEN KhELS 217. Carr. Paid. (Cire. diags. and instru. loaned for 10/- deposit.) Winds down to 9t. Carr. £1/10. bag, 
lrongate ) | eee 
eS) t.{. #14), 2, IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2 
Sh 
(™.0.) COMPANY PADDINGTON 223112/3 35/-, 
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152/3 FLEET ST., LONDON, E.C.4 


Business hours: Weekdays 9-6. Saturdays 9-1! 


DEPT. B 


Teephore. Fle 2633 


AMPLIFIERS, STEREO AND 
MONAURAL, BY: 


VERDIK UAD 
ARMSTRONG K 
ROGERS w.B. 
DULCI etc. 


V.H.F. TUNERS DY: 


ARMSTRONG i‘iT.S.L. 
LEAK OULCI 
QUAD ROGERS, etc. 


Hi-F. eo oy 


bay 

PLE.SCY 15... 
WHA\.FEDALE G._.c, 
LOKENZ etc. 


THE NEW JASON range 
for CONSTRUCTORS 


JTV2 Tuner pl bled ready 
for use £25/7/-. 
FMTI FM Tuner. 


In kit form for cabinet 
mounting. One of the most popular tuners. 
Up to miles normal range. including 
me £6/15/-. Power pack kit £2/14/9. 
FMT2. in kit form with free nate case 
with power pack. Including valves £8/19/6. 
FMT3. Variable tuner 88-108 mc/s. Variable 
AFC contro! dual limiters, approx. 80 mile 
range, including valves £10/19/6. 


JTV2 Tuner self powered switched tuner 


for FM and TV sound. Both BBC and ITA 
as required, including valves £13/19/6, 
MERCURY Il switched FM/TV sound tuner 
in kit form for building into cabinet, in- 
cudnt valves, £10/10/-. Power pack kit, 
£2/14/ 

CVEREST 6 s/het transistor portable, p/pull 
output, high quality speaker, matched tran- 
sistors, neatly designed case, aerial input ior 
use in car, complete kit £13/19/9. 

EVEREST 7 transistor s/het portable, p/pul! 
output, high quality speaker extra RF stage, 
neatly ee cabinet, easiest no, bo a. 
in car all aieyeers 

2/6 post and pkg. on all the above, AE. 
for details. 


BUY NOW!!! 


Definitely the last of the remaining 
stocks of the 


AVANTIC BEAM-ECHO 


HI-Fi EQUIPMENT 


SP2!1 STEREO PRE-AMP 
CONTROL UNIT 
A cwin channel pre-amp control unit, has 6 
inputs for each channel iNPUT SENSI- 
TIVITY for 250 M/V or EF output TUNER 
100 anc 250 M/V one! 00 M/V flacs 250 mIV. 
PICK-UP 5 and 50 M/V poy ay! response 
40 c/s. co 15 Kc/s. TAPE OUTPUT $0 MIV. MIV., 
continuously variabic bass and creble controls, 
loudness control and stereo balcnce control. 
Power required 63 V. at 1.3 amp A.C 350 v 
at 5 M/A D.C. Wil: match any h.-fi amplifier. 
Manufacturer's price £28/10/- OUR PRICE 
now £16/19/6. rr and packing 7/6. 


AVANTIC PLé-21 

High quality monaural power amplifier and 
pre-amp compactly housed and suitable for 
shelf mounting or cabinet. Two EL84, three 
EF86, one ECC83, one EZ8!. 30 watts peak; 
speaker impedance, 4, 8 or 16 ohms. Sensitivity: 
4M/V on pickup 3M/V on tape, pn tuner 
Incermod. —” 1% at OW equivalent 
Sin Maker's price a 
OUR PRICE. 9 ens. Post and packing 7 6. 


AVANTIC SPAII Stereo Amplifier 


A cwin cnannei amplifier ano pre-amp.. push- 


Jo ddI ck ne ——- 1OW peak w — 
i . Jd i 
* DECCA PORTABLE AMPLIFIER. As * eee eupent lOO Continuously. variable 
* supplied in famous DECCAMATIC lil. % treble and bass, stereo balance control. Input 
% Complete with small cream knobs. Full % sensitivity: for 7W. 100M/V radio; 100M/V tape; 
% range tone and volume controls. Empl ploys * pat ickup. Manuiacturer’s price 22 gns. 
¥ ECLs valve, oeal mer yee Size 3x 34 x * x OUR PRICE 19 gns. Pos: and packing 76. 
* SPECIAL Cale See ~ _ elliptical * ore ee pick up pre-amp. unit £4/14/6, 
| fe Se eer oe ees STEP 21 stereo cape pre-amp., £4/14/6. P. & P. 
* awww ai ao’ * 16 
tot tw «MAb IIa 3 kkkkkkkkKK Ku: r 
. ANOTHER BARGAIN q 
Limited number of this stereo offer + TSS) Nous VERDIKS! Tope Reseré> * 
<ontaee 2 } er hen, supplied under Famous Name + 
amplifier, 3 watts at 
each channel, using * A high eu quality recorder using 7in. spools x 
2-ECL82, 1-EZ % operating at 34 and 7} i.ps., twin track, x 
separate balance record level indicator, fastwind and re- 
PERS: and tone controls, %* wind, tone control, mic., radio and gram x 
— = —_ ¥ input s sockets, ext. speaker, rev councer, hf 
swi channel re- x 
pan — > x 144 x 54 4 two-tone ere finish, comp one bd 
sign \- H 
p/up, separate power pack, including Teh * F smpty spool. <2 200/250 x aa * 
speakers in cabinets, finished a exine. Price 29 gns. Seas and crating 25/-. 
omplete and ready for use, £8/19/6. P.&P. 10/-. * _* 
KKK KKK KKK KKK KK KKK 


BRAND NEW AND GUARANTEED 
Jin. reels of 1,200ft. P.V.C. base tape, 21/-, plus 
1/6 post and pkg. 

Sin. reels of 600ft. P.V.C. base tape, 14/6, plus 


1/6 post and 
ty SoS. P.V.C. base tape, 9/6, plus 1/- 


4in. reels of 
st and pkg. 

Fin. reels of 1,800ft. L.P. P.V.C. base tape, 32/6, 

plus 1/6 post and pkg. 

S2in. reels of 1,200ft. P.V.C. base tape, 25/-, plus 

1/6 post and pkg. 

Brand new E.M.1. 7in. chon 2 — in polythene 

bag, 3/9 each post free, 6 for 20, 


EMISCOPE 3/18 TV rat 12in. round, 8v. 
heaters, 3 A. current. Final anode 55, d 


THE VERDIK “QUALITY TEN” 


10 watt push-pull ultra tinear hi-fi amplifier 
with pre-amp. Mic., radio, gram and mee 
inputs, bass and treble controls. Beautifully 
finished Control panel in gold lettering on 

rey green, Fully guaranteed. Original price 
5 gns. Our price £14/19/6. P. & P. 7/6. 


HI-FIDELITY TAPE HEADS 
Made by famous manufacturer. Brand new. 
Upper or lower track. :ecord/play-back, r% 
impedance giving up to 12,000 c.p.s. at 7} I.P 
— 5 m/volts at! KC at7il.P.S. Erase heads 


le 50°. Aluminized at the ridiculous price of 
ase, plus crating and carriage 12/6. 


Only a6 per pair. Post I/-. Stote upper or 
lower 


TAPE DECK OFFERS 
B.S.R. MOrmARLECK, uses 5, wpe spools, 
twin crack. wl speed, 33 LPS. at £8/19/6. 


Post & + 

for B.S.R. deck. Com- 
33% 4 Bor ouneeten 3 A. 4 on, vaive line up 

ECLtE2 ELE4, mera rectifier, magic 

‘evel indicator. frequency response 60 prance) 
¢/s. inputs tor radio gram, mic., superimpose, ideal 
for monitoring im tone control, volume 
control Dimensions i. x 4in. deep x 64in. 
high. OUR PRICE 9/15/0. P. & P. oe. 


FOR TAPE RECORDER 
CONSTRUCTORS 


The new Colaro studio deca, using 3 motors, 
> speeds at 1%, 32 and 74 1.¥.S., will cake 7in. 
spools, push button controls, £12/19/6, 5/- post 
and pkg. Well designed tape recorder amplifier 
(not a kit) for the studio deck, incorporating 
Mic/Gram/Radio inputs, ext. loudspeaker, 
superir..posing switch, with matching knobs, 
separately mounted mains transiormer Frequency 
response 60-10K;c 3DB at 7.5 I.P.S., magic cye 
level indicator Using ECC83, ECL82 and EM 

and meal rectifier mbly instructions. The 
2 units, €25/10/- compiete. Crating and insurance, 
17/6. Suitable Acos mic 40 for at ove, 25/-. whe 


t of our previous popular offer 
1V tape transcriptor tape deck, 


A repea 
Coliaro Mk 
£17/10/-, Crating and carr 11/6 


The new ARMSTRONG ~APE PRE-AMPLI- 
FICR PABO-3, high quality unit, can be used 
with any Hi-Fi equipment, will operate mos ine. 
decks, equalisation ior tape speeds 33,74, 151.P. 
can play oes tapes. Valve line uo, 6 
ECC82, EM8I and OABi diode, = x 
30-17000 C.P.S., ac 15 I.P.S. 40-1 Cc 

74 1.P.S. Mic/radio/gram inputs. 20 watts maximum 
power required, attractive control panel. Com- 
plete 16 gns. 3/6 post & pkg. Power pack 
€2/19/6 extra. 


BRAND NEW TV TUBES 
CHEAPER THAN REBUILDS 


All brand new in famo 

maker’s cartons. (1) !7in. 
rectangular aluminized 6.3 
HATS. 3A. cores max. 


anode voltage Usual 
Our PRICE 


pee “75. 

a Crating and carr. 15/-. 

(2) t4in. rectangular Tube, 6.3 heaters; .3 amp. 
current; max. anode kV; ion trap; external 
conducting coating; BI2A base. £7/9/6. Crating 
and carriage 12/6. 

(3) Ferranti 9in. Tube, round white fluorescence, 
4 v. heater, max. anode voltage 7 kV. UR 
PRICE 25/-. Crating and carr. 11/6. 


A SNIP FOR CONSTRUCTORS 


Build the ro Audio Output meter. Two 
ranges—25 milliwatts to | watt, | watt to 100 
watts. Accu 5W. Input impedance 3, 15 
and 600 ohms. Printed circuit. All components 
including 0-IMA moving coil meter and silver 
hammertone enamel case. Kit complete with 
nstructions 59/6, post and pkg. 1/6. 


FOR STEREO ENTHUSIASTS 
The new Eagle Stereo balancer audio watt 
meter will balance your stereo speaker 
system, compensating for variation of acous- 
tics and unmatch speakers. ideal for 
monitoring audio outputs, suitable as a 


recording level indicator bd i — 
recorder. an imp roved 
* magic eyes." The AUDIO" WA METER 


assists in aligning AM & FM receiver, meter 
is calibrated for 0-30 wnanetae borh 3 and 15 
impedances. 5. Cabinet in grey. 7 Gns.P.& P. P.2/6. | 
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SAMSON'S SURPLUS STORES LTD. 


LONDON’S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT 


envy a. JTY 


TRANSFORMER’ 


ei hated 


aso 


png ratings tropical and in perfect con- 
ite 

No. |. Pri. 230 v. 
12.6 v. ye avlish Carr. 10/-. 

No. 2, tapped 28, 29, 30, 3! v. 
21 amps., Pee a Te 


tapped I1, 11.5, 12, 


No. 3. “os 240 v. 
rr. 

No. = ” Pri. 100-240 Sec. two separate 

oe. Tapped 15, ie, 17 v. 4 amps. 37/6. 
rr. 4/-. 


Sec. 6-12 v. 10 amps. 45/-, 


No. 5. Pri. 200-240 v. Sec. 6.3 v. 1S amps., 
25/-. P.P. 3/6. 
No. 6. Pri. 220-240 v. Sec. four separate 


windings 3 x 5 v. C.T. 4 amps., 4 v. 4 amps. 

Potted type, 32/6. P.P. 3/6. 

No. 7. Pri. 220-240 v. Sec. three separate 

windings, 6.3 v. 4 amps. C.T., 6.3 v. 4 amps. C T., 

6.3 v. 4 amps., 23/4. P.P. 3/6. 

No. 8 Pri. 230 v. Sec. 6.3 v. 5 amps., 6.3 v. 

| amp. and tapped H.T. winding, 65 v., 130 v., 

195 v., 85 mA., §5/-. P.P. 2/6. 

No. 9. Pri. 220-240 v. 

4 amps., 22/6. P.P. 3/6. 

No. 10. Pri. 220-240 v. Sec. tapped, 12, 20, 

24 v. 2 amps., 22/6. P.P. 3/6. 

No. Il. Pri. 200-240 v. Sec. tapped 48, 56, 

60 v. | amp. 27/6. P.P. 3/6. 

No. 12 Pri 200-240 v. Sec. tapped 3, 5, 12, 

20. 30 v. 2 amps., 25/-. P.P. 3/6. 

No. 13. Pri. 230 v. Sec. 10 v. C.T. 10 amps. 

and 4 v. 7 amps., 32/6. P.P. 3/6. 

No. 14. Pri. 200-240 v. Sec. tapped 30, 32, 34, 

36 v. 5 amps., 57/6. Carr. 4/-. 

No. 15. Pri. 200-240 v. Sec. capped 10, 17, 

18 v. 10 amps., 57/6. Carr. 4/-. 

No. 16. Pri. 230 v. 50 v. 2 a.,6.3 v. S$ a.. 6.3 v. 

2a.,6.3v ta. 6.3 v. 06a. 5 v.34. 5. 56a. 

Potted type, 37/6. Carr. Sy-. 

No. 17. Pri. 240 v. Sec. tapped 6 v.-12 v., 

20 amps., 63/6. Carr. 4-. 

No. 18. Pri. 240 v. Sec. capped 12 v.-18 v., 

10 amps. 52/6. 

No. 19. Pri. 230 v. Sec. 4.2 v. + 4.2 v. 10 amps., 

25/-. P.P. 3/6. 

No. 20. Pri. 230 v. Sec. 24 v. 30 amps., £8/10/-. 

Carr. 5/-. 

No. 21. Pri. 230 v. Sec. 20 v. 20 amps., £4/5/-. 

Carr. 5/-. 

No. * Pri. 230 v. Sec. 20 v.30 amps., £6/15/-. 
r. 5/-. 


Sec. tapped 9 v. IS v. 


SPECIAL OFFER: PARMEKO LT. 
TRANSFORMERS. Pri. 230 v. Sec 
24 v. 2 amps. Troprcally cated. completely 
enclosed in metal cases with fitted fuses 
and neon indicator Brand new in maker's 
cartons. Fraction of cost. 25/-. P.P. 3/6. 


SPECIAL OFFER: LATEST A.M. RE- 
LEASE. Isolation Transformers. Pri. tapped 
100, 200, 220, 240 v Sec. 225 v. I.1 Amps 
oy rated. Guaranteed £3/5/-. Carr 
/6. 


WESTINGHOUSE DOUBLE WOUND 
STEP DOWN TRANSFORMERS.  250- 
230-210 v.-110v. Tropically rated at 400 watts. 
But guaranteed to give 600 watts. Brand new. 
£5/10)-. Carr. 7/6. 


SPECIAL OFFER OF H.T. TRANSFORM- 
ERS. Oil filled potted. ‘a London Sperry. 
Pri. tapped 100-250 v. 450-0-450 v. 106 
mA. 5 v.3 A., 6.3 v.2A. ary y Brand 
new 35/-. P. P. 5). 


Aye CAPACITORS 
a TROPICALLY RATED 


GUARANTEED 


BRITISH TYPES. 30 mfd., 400 v. we. 
26 mfd., 500 v. wkg., 20 mfd., 500 v. wkg., 15/- 
each. 8 mfd., 1,500 v. wkg., 12/6. 10 mfd., 
450 v. wkg., 8/6, 8 mfd. S00 v. wkg. sub chassis 
mounting, 8/6. 8 mfd., 250 v. wkg., 5/6. 4 mfd. 
1,000 v. wkg., S/-. 4 mfd., 800 v. wkg., 4/6. 
2 oy hy v. wkg., 3/9. 0-5 mfd., 2,000 v 


wkg. 


AMERICAN TYPES. 45 mfd., 200 v. wkg., 
10/6. 16 mfd., 400 v —_ 8/6. 10 mfd., 1,500 v. 
wkg., 15/6. io mid.. v. wkg., 10/6. 8 mfd., 

1.560 v. wkg. 6 mid. 330 v. wkg.. A.C., 7/6. 
flies add 2/- postage on all capacitors. 


AMERICAN HIGH VOLTAGE CAPACI. 
TORS. 2 mfd.. 10,000 volcs wkg., 1C/-, 
Carr. 7/6. 0.25 mid., 25,000 voits wkg.. / 10/- 
Carr. 7/6. Supplied brand new in maker's 
cartons at a fraction of original price. 


90-180V 


Manufactured by Crompton Parkinson MI 50 


cycles, supplied new and guaranceed, 32/6. 

P.P. 3/6. 

BRAND NEW A.M. A.C. VOLTMETERS. 

~ 2jin. flush 0-300 voles, 50 cycles, 32/6, 
2/6. Rectifier Type 2,000 ohms per volt. 

aff rig a voles, A.C. 50-10,000 cycles, 


M.C. 24in. flush, 0-20 microamps, scaled minus 
15—plus | decibels, 57/6. Rectifier unit suitable 
for audio 3/6. 


RECTANGULAR 500 MICROAMMETERS. 
a2 = Panel mounting. Scaled 0-250, 59/6. 


oer PARKINSON 44in. A.C. MI 
METERS. 30 amps. flush mounting, 
me. P.P. 3/6. Supplied brand new. 


WESTINGHOUSE HEAVY DUTY LT. 
SUPPLY UNITS 


TYPE 115. A.C. input 
200-250 volts. O0.C. 
Output 26 amps. 
into a 24 volt (nominal) 
bactery. Rating con- 
tinuous. Max, ambient 
temp. 35 deg. C. 
Completely smoothed 
and stabilised. Burlt in 
metal case approx. size 
17 x 21 « 19 inches. 
Wich fitted fuses On/ 
Off switch. Recondi- 
tioned as mew. €32/10/- ex warehouse. Original 
makers’ price over £100. 


DOUBLE READING, MOVING COIL. 
ry v. and 0-30 v. D.C. Centre zero. Ottered 
a fraction of maker's price, 12/6. P.P. 2/-. 


a 


~ MINIATURE 
y MOTORS 


oes 


DEFERED ATA FRA F MAKERS PRICE 


Weight 2.1 oz. Motor Suenos Igin. long, 
dine dia. Spindle 0.4in. lon n. dia. 
ge ry 0.72 watts off aid 76 68 watts on 
Speed 7,000 r.p.m. Switch. Centre off 
seamen by switching either side. General 
specification. These motors have a tremendous 
power-weight ratio, are extremely efficient. 
be used on 6 volts without great loss in 
wer. Precision built in polythene housing. 
f lubricating. With sincered bronze bearings. 
Easily mounted. Supplied Brand new and 
Guaranteed, 15/6. P.P. 1/6. Special price for 
quantities over 


A.M.L.T. SMOOTHING CHOKES. Re- 
sistance 4 ohm. Ideal for smoothing 12-24 v. 

.C. 5 amps. Tropically rated. Brand new, 
17/6, P.P. 4/-. 


SPECIAL PURCHASE!! 


NIFE ALKALINE BATTERIES 
6 VOLT 75 A.H. TYPE LR7 


SUITABLE FOR ENGINE STARTING 


Five 1.2 v. ceils crated and connected to give 
6 v. Brand new and fully guaranteed. Size of 
crate IS$in.x I2in. x6$in. €7/10/-. Carr. 15/-. 


HOOVER HEAVY DUTY yg 
A.C. 220-240 v. Inlet 6in. dia. Ouclet 7. 
6}in. Motor spec. I/6th h.p. Cap. start, 
r.p.m., €B/1S/-. Carr. 15/-. 

HEAVY DUTY AUTO TRANSFORMERS. 
Tropically raved at 5 kVA. T. 250, 

230, 220, 120, 115, 110, 105 voirs. Comoletely 
enclosed in metal case. Size 23 x 14 x Ilin. 
Weight approx. 2 cwt. Brand new, £15. Ex- 
warehouse. 

We have London's largest selection of 
Auto Transformers from 60 watts to 
1S kVA. Availabie from stock. Let us 
know your requirements. 


AMER! —— HEAVY DUTY AUTO 
TRANSFO MERS. . 115-230 v. 

core ge] mpletely enclosed 
€12/10/-, ex-warehouse. 


BRAND NEW ARON 50 AMP. CHECK 
— 200-250 volts A.C. single phase, 


A.C. ELECTRIC CHECK METERS. 200- 

250 +. 20 amp.. 22/6. 10 amp. 19/6, carr. 3/6. 

Reconditioned and guaranteed. 

HEAVY DUTY FOOT SWITCHES. 

ry ghey break, size of pedal 44 x 34 inches. 17/6. 
! 

SANGAMO SYNCHRONOUS MOTORS 

A.C. 200-250 v. Idin. dia., 7/6. P.P. 1/6. 

S.T.c. F.W. RECTIFIERS. Brand new. 

Max. A.C. input 75 volts. Output 18 amps. 

€7/10/-. Carr. 5/-. Max. A.C. input 80 v. Output 

3 amps., £3/2/6. Carr. 4/-. 


24 v. AIRCRAPT PUMPS AND AIR 
BLOWERS AVAILABLE FROM 
STOCK. PUMPS FROM 35/-. BLOW- 
ERS FROM 17/6. 


GUNFIRE —_ TIME SWITCHES. 
A.C. 200-250 vol amp. contacts. Brand 
new. 69/6. ee P. 3/6. 


SPECIAL OFFER! AMERICAN POTTED 
OIL FILLED LF CHOKES. 8 H. 800 mA. 
200 7.000 v. RMS test 45/- carr. 7/6. 18 H. 
. 1752, 41,000 v. RMS test 45/- carr. 
7/6. BH. 300 mA, 902, 7,000 v. RMS test 15/- 
carr. 4/-. 10 ‘A. 13502, 2,000 v. RM$ 
cest 12/6, P.P. 3 


169-171 EDGWARE RD., LONDON, W.2. 
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VALVES 


Brand new, indi- | 
v:dually checked | °\8 


ebecensed 10/6 , VUITE ...... 
en ii 


a 
) £240 . - 


EZ80 
Fw4/500 
G . 


| EVOE cscacoose 36 


AND MANY OTHERS IN STOCK including Cathode Ray Tubes and Special Valves, 
All U.K. orders below 10/- P. & P. I/-; over 10/- 1/6; orders over £3 P. & P. ‘ree. C.O.0. 2/- extra. Overseas Postage extra at cost. 


5SFP7 /- 
VCRX258 (with 
scanning “= 


Photo Tubes: 
| ene 12/6 


a = 
mnt 5/6 | 210LF...... 3/- «| a8 Valves: 


WL4I7A_ ...15/~ 


BRAND NEW ORIGINAL SPARE PARTS 
FOR AR88 RECEIVERS. 
Please write your requirements. 
poomsee® COIL ROUND HAND MICRO- 
ONE No. + 24in. diam. with press 
12/6. P. & P. I/-. 
COSSOR DOUBLE BEAM OSCILLO- 
SCOPE 339A. Fully tested and working. 
£15. Carriage 10/-. 
VARIOMETERS for — No. 19. Fully tested 
and working 12/6. P. & P. 2/6. 
FERRANTI cansenpantiint Oil cooled. 
20/19.5 KVA. 3 phase 50 cycles. Pri. 360-380- 
400-420-440 volts. Sec. 2700-2900-3100-3300- 
3500 volts. 2.1 amps. Vol regulation by 


ae 


simple switch. Pri. and sec. t 1,150 Ib. 
Price £125. Carr. at cost. 
FILAMENT TRANSFORMERS. Primary 


0-190-210-230-250 v., 50 c/s. Sec. 1. 2.5 v. CT 
at 10 amps. 2. 2.5 v. CT at 10 amps. 3. 10.5 v. 
CT at I! amps., 4,000 v. insulation. Price 
£2/19/-. P. & P. S/-. Primary 0-190-210-230- 
- = 50 c/s. Sec. 1. 10 v. CT at 4.5 amps. 
tiytele "P. & P. 5j-. Primary 230 v. 50/60 cls. 
67 viamps. Sec. t. 6.3 v. 1-6 amps. 2. 6.3 v. 
3 amps. 3. S 3 amps. 4. 6.3 v. CT 3 
amps., £1/12)-. P. & P. 5/-. 
LOW RESISTANCE HEADPHONES. 
Brand new, balanced armature, DLR, 7/6. 
P. & P. ifs. 
TELEPHONE stacsnass. Standard G.P.O 
type new, 12/-. P. & P. 1/6. 
B.C. 659 TRANSMITTER/RECEIVER, fre- 
quency range 27-38.9 mc/s. crystal controlled 
two preset channels. Together with power 
unit for 6, 12 or 24 v. D.C. good condition, 
£5/10/-. Carr. 15/-. 
TRANS-RECEIVER No. 22. 
cycles to 8 Mc/s. Bulle almost exactly as 
Number 19. Set much more economical in 
battery ¢ Compl in fully work- 
od condition with power pack for [2 volts, 
and microphone, assembly key. 
ary a Carriage 15/-. 


2 mego- 


NEW PRODUCT OF TAYLOR 
Model 127A Pocket 
size meter. Sensi- 
tivicy 20,000 o.p.v. 
D.C. 1,000 o.p.v. 
A.c. 

20 ranges. 

D.C. current 50uA 
to | am 


A.C. volts 10 v.- 
1,000 v. 

3 resistance ranges 
from 0- meg- 
(self con- 
tained). Metre 
40uA 


A.C. 4% ohms 5% 
yy 53 x "33 x Itin. 


Weight 14 oz. 
Price £10 complete with instruction manual. 


test prods and clips. Leather case €1/12/- extra. 


OUTPUT TRANSFORMER, in screenin 
can giving 9 different ratios 10 : | up to 120: 
for battery receivers or any high Bay wre 
poneodes ome used as we valves, 6/6. P. & P. 1/6. 

ER TRANSFORMERS. Primary 500 
ohms imp. Sec. to aun two 805 in push-pull 
£1/7/6. P. & P. 5/-. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., 
W.12 SHEpherds Bush 4946 


TRANSFORMERS. Relay supply Primary 
~~ A 0-27/29/31 v. at 0.5 amp., 15/-. 
COMPLETE SET OF STRONG AERIAL 
RODS - merican). Screw-in type MP49, 
51, 52, 53, total = th 1Sfc. Ofc. cop diameter 
0.615in., bottom diameter 0.185in., together 
with matched aerial base. MP37 with ceramic 
insulator, ideal for car or roof insulation 
£2/10/-. Post free. 
SCR 522 RECEIVERS wx) 100-156 Mc/s., 
including all valves, 25/-. P. & P. 5S/-. 
H.T. CHOKES made by Bendix Radio 
(U.S.A.) 3 henrys .600A D.C. 25 ohms D.C. 
pa Pe. 18 volts R.M.S. 60 cycle test £1/12/6. 
Ditto 10 hen D.C. 90 ohms D.C. 
re | R.M ms. Ab eyae test 16/6. P. & P. 
Carin. MICROPHONES T30 U.S.A. 3/6. 
VIBRATOR UNIT. 12 v./160 v. 35 mAmps. 
Exceedingly well filtered and smoothed, 
— r car radios. New, Wyk one 
6X5G valve and vibrator. 17/6. P. & P. 5/-. 
CARBON INSET MICROPHONE, G-P.O. 
type 2/6. P. & P. i/-. 
INSULATION TEST METER. _ Testing 
voltage adjustable up to 6,000 v. D.C. Mains 
supply 180/250 v. In wooden case £25. Carr. 
/-. 


TCS RECEIVERS made by Collins of U.S.A., 


in fully guaranteed working condition. 1.5- 
12 Me/s. line-up; 12S7 (1), 12SQ7 (1), 12A6 
(2) 12SK7 (3), power requirements 12 volt 


, 225 voles H.T. £11/10/-, carriage 12/6. 
SPuCIAL, BUILT POWER PACK for the 
above. 230 volt A.C. mains, including 6X5gt 
valve. £€3/10/-. Carriage 5/-. 

MARCONI CR-100 COMMUNICATIONS 
RECEIVER. 60 Kc/s—30Mc/s, very good 
condition £25. Cartage £1/10/0. 
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cree ictal OF THE AIR ” it is often 


The WZ evectricat 


METERS, we can supply and repair 
within 7-14 days; to B.S.89: Moving 
coil, moving iron, electrostatic, thermo- 
couple, also multirange meters, meg- 
gers, pyrometers, etc. 


AUDIO EQUIPMENT, we supply 
and repair: Tape recorders, amplifiers, 
tuners, etc. 


ODDIE FASTENERS 
ih, jee AS 


Pa oo ee ay 
x! 


From its beginnings as H.M. Balloon Factory in 
1905, from the days of Cody's early flying experi- 
ments on Farnborough Common, it has grown 
through fifty years, adding to " scientific and 
technical knowledge, aiding and advising the 
aircraft industry and designing and testing air- 
craft and equipment of many types. 

Why don’t YOU join the band of CRAFTSMEN 
who together with the scientists and technicians 
have given this Establishment a worldwide reputa- 
tion? 

We need :-— 


ELECTRONIC MECHANICS 


Good pects of houses for applicants 
not living a Farnborough. 

Applications to Royal Aircraft Establishment, 
(Industrial Personnel), Sian ee Hants., or 
telephone Aldershot 24461, Ext. 19, for appoint- 
ment. 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


Write or phone: 


31! EDGWARE ROAD, LONDON,W.2 
Phone: PADdington 4515 


Mlustrated brochure and other information 


P. A. MARRIOTT & €0., LTD. ee ae 
Specialists in the manufacture wetzed Raion || | Oddie, Bradbury & Cull Ltd., Southampton 


specially designed for 
use with Tape Re- 
corders. 


of Magnetic Recording Heads. 


Tei. 55883 Cables: Fasteners, Southampton 


2842 WATER RD., eee. " \ 
MIDDLESEX. WEM 7493 * High Sen-itivity. 


*& Twin tuned cir- 


FIRM 
== BARGAIN OF FER NEAR KINGS, CROSS, - LONDON, HAVE 


surplus 


White Spot R.F. Transistors 
at 4/6 each. POST FREE 


Our Component Lists for 3d. Stamp 
Money Back Guarantee on all items 


NEO MAIL ORDER SUPPLIES 


Price ...... £5 9 0 on PERIENCED 

THE TELETRON ELECTRONIC ENGINEERS 
co. LTD. They must have ialised, | ge in 

amplifying equipment. 

Good salary and working conditions. Write 

in strict confidence to: 


Box. No. 1372 c/o “ Wireless World.” 


112B, Station Rd., 
London, E.4. 


SiL. 0836, 


2A MAXWELL RD., PORTSMOUTH 


MALVYN ENGINEERING WORKS | 
a" Engineers to the Radio and Electronic Industries } 
Manufacturers of : Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 
to specification. 
Single ani Production Quantities 
7 CURRIE STREET, HERTFORD, HERTS. 
Telephone: Hertford 2264 


A. K. & L. G. SMITH LIMITED 


Wholesalers and Distributors of 
Electrical and Electronic Appliances, 
Household, Etc. 

38, Nunhead Lane, Peckham, London, 8.E.15 


RECORDING 
TAPE 
BARGAINS ! 
SPECIAL OFFER 
BRAND NEW 
BOXED @ EXCELLENT QUALITY 


6in. 600ft. ...... 12/6 5fin. 1,200ft. ...... 21/- 
5in. 900ft. ...... 18/- 7m. 1,200ft. ...... 21/- 
5fin. = oni 18/- Zin. 1,800ft. ...... 32/6 
P.P. 1/- one Tape; 1/6 two Tapes. 
Money Back Guarantee. Send for Lists. 


MULLARD REFERENCE MANUAL 
of TRANSISTOR CIRCUITS 


DICKINSONS of Pall Mall Ltd. 
(Dept. W. W 
11 — Opera Arcade, Pall Mall, 8.W.1 
hind H. 


Wel tate Stnitiek > we, wo hays T meas 6 te mE 
by Johansen. Postage I/-............ 16/6 
P"instatation, by Greenfield. Postage 
ene aera 23/- 
Practical TV; Trouble Shooti YOU are invited to apply for 
Gernsback. Pos 18/6 
The Stereo Hand pa E X C L U S I V E a copy of our illustrated brochure 
pF green by Germiback. ||| OUR OWN MAKE OF PLAYER ||| and price list which gives full 
mtreduction to, the the ER Oncilio- a fn Raga details of our wide range of 
P 1/- 15/- SPECIALLY TO HOUSE ANY 
Coil Design “and” Construction TRANSCRIPTION PLAYER, MO- UARTZ CRYSTAL UNITS 
Radio te si Blcce ne? Sc; ** ||| TOR AND PICK-UP. FROM £8. Q 
Practical ee ls WRITE FOR DETAILS. which are renowned for their 
Ali Rbout Cubleal ued Atenas, "||| ALSO-WE BUY AND SELL GOOD Accuracy & Reliability 
by Orr Postage | Jon. iva 22/- HI-FI EQUIPMENT 
Ponage th ~ ace H. C. HARRIDCE THE QUARTZ CRYSTAL CO. LTD. 
UNIVERSAL BOOK co. Meade =< Q.C.C. Works Telephones : 
LITTLE NEWPORT STREET 8 Moor St., Cambridge Circus, W.1 Wellington Crescent, | MALaen 0334 & 2988 
LONDON, Wet (adjoining Lisle Street Open Daily Except Thuraday. New Maiden, Surrey 


) 
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TECHNICAL 


TRAINING 
in radio 
television 

and 
electronics 


engineering 


WIKELESS Worn 


The decision is yours. To be a suecess 
in your chosen career; to qualify for 
the highest paid job; to control a 
profitable business of your own. 
Ics home-study courses put your 
plans on a practical basis; teach you 
theory and practice; give you the 
knowledge and experience to take you, 
at your own pace, to the top. 


Choose the RIGHT course : 


RADIO AND TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO AND TELEVISION SERVICING 
RADIO SERVICE AND SALES 

VHF/FM ENGINEERING. ELECTRONICS 
COMPUTERS AND PROGRAMMING 


A.M.BRIT. LR.E.; City and Guilds 
Telecom. Technicians. 

C. & G. Radio.and T.V. Servicing 
(R.T.E.B.). 

C. & G. Radio Amateurs Certificates. 


THERE ARE ICS COURSES TO MEET 
YOUR NEEDS AT EVERY STAGE OF 
YOUR CAREER 


FILL IN AND POST THIS 
TODAY 


You will receive the FREE 60-page Ics 
Prospectus listing examinations and 
Ics technical courses in radio, television 
and electronics PLus details of over 150 
specialised subjects. 


165 


LEARN-AS-YOU-BUILD 
Practical Radio Course 

Gain a sound knowledge of Radio and 
T.V..as you build YOUR OWN 4-VALVE 
T.R.F. and 5-valve superhet radio re- 
ceiver, Signal Generator and High- 
quality Multimeter. At the end of the 
course you have three pieces of per- 
manent and practical equipment and 
a fund of personal knowledge and 
skill . . . Ics Practical Radio courses 
open a new world to the keen Radio 
amateur. 


Other ICS courses include: 

MECHANICAL, MOTOR, FIRE, 
CHEMICAL, ELECTRICAL AND 
CIVIL ENGINEERING .. . SEL- 
LING AND MANAGEMENT, 
ARCHITECTURE, WOODWORK- 
ING, FARMING, GARDENING, 
ART, PHOTOGRAPHY. 


PLEASE STATE ON COUPON SUBJECT YOU 
ARE INTERESTED IN. 


prccco 


J INTERNATIONAL CORRESPONDENCE SCHOOLS 


DEPT. 223, INTERTEXT HOUSE, PARKGATE ROAD, LONDON, S.W.i! 


PLEASE SEND ME FREE BOOK ON.. 


he ,' 


OCCUPATION . 


1.61 


PBRSONAL eee at the 1.C.8. Information Burewu, 
way, London, W.C.2. 
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passport size photograph. 


Company. 


CANADA 


Canada’s largest Electronics specialists have vacancies for radio and electronics 
technicians for duties in remote areas of Canada. Salary $7,500 per annum. Qualifica- 
tions three years or more experience in installation or maintenance of communications 
type equipment with special emphasis on radio relay carrier radar and data transmission 
systems. Academic qualifications to City and Guilds or Higher National Certificate 
desirable but applicants with extensive practical experience considered. Suitably 
qualified applicants should send a résumé of their qualifications and attach a recent 


Interviews will be arranged in I ondon during January 1961 for selected applicants. 
Cost of transportation to Canada for personnel accepted will be borne by the 


Apply to Box Number 2677 c/o “ Wireless World.” 


DO-IT-YOURSELF TRAINING TECHNIQUE 


in RADIO & ELECTRONICS 
YOU LEARN while you BUILD... 
Si +. Practical... 
+ Faninating ‘oe 


ANNOUNCING—after years of successful operation in other 
countries—the latest system in home training in electronics 
introduced by a new British training organisation. 47 LAST-— 
a simple way of learning—by practical means—the “ how and 
why” of electronics with the minimum of theory and no 
mathematics! FOU LEARN WHILST BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun whilst learning! And after- 


be serviced. THIS NEW SYSTEM brings you an 
exciting new opportunity at a very moderate cost— 
and there are VO MATHEMATICS! Post the reply 
coupon TODAY for FREE Brochure, to Britain's 
Leading Radio Training Organisation. 


BUILD YOUR OWN :— 
@ RADIO EQUIPMENT 


LOTS OF INSTRUCTIVE 
© HI-FI INSTALLATION EXPERIMENTS AT HOME ! 
@ TEST EQUIPMENT 


ag\ AND LEARN AS You Do IT Wi ya Pad 


IT: RADIOSTRUCTOR (Dept. 106) 
Reading, Berks: 


| Please send Brochure without obligation to 


Posr TOO y my ae eee | mock 


PLEASE 
31.12.60 


RADIOSTRUCTOR 


BRITAIN’S LEADING ELECTRONIC TRAINING ORGANISATION 


PYE LIMITED OF CAMBRIDGE 


require the following staff in their Engineering 
Department at Cambridge: 


Ref. TDS TRANSFORMER DESIGNER to 
assist with the design of a wide range 
of transformers, including power 
types up to 5kVA, audio and other 
miscellaneous types for radio, tele- 
vision and electronic applications. 

Ref. CDE TELEVISION DESIGN ENGIN- 
EER to work on the development of 
T/V receiver components, including 
scan coils and line output trans- 
formers. HNC standard desirable. 


Ref. IT/H RADAR TECHNICIANS with a 
sound knowledge of pulse techniques 
for the maintenance and calibration of 
nucleonic instruments. Technical 
qualifications to at least O.N.C. level 
and ability to work with minimum of 
supervision. 

Ref. DRD DESIGN DRAUGHTSMAN for 
mechanical design and development 
of radio receivers. Minimum quali- 
fication of ONC or equivalent. 
Previous electronic experience not 
essential. 

Applications, quoting the appropriate reference 

should be addressed to the ~ 
Chief Engineer, 

Pye Ltd., Cambridge 


a a a a ee ee | 
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SEMI-CONDUCTOR INVERTORS 


The Invertor—a deities for 
converting direct-current 
power supplies to alternating 
current without using mov- 
ing parts—is receiving wide 
support as a replacement for 
rotating machinery. Its chief 
advantages are considerable 
weight-saving, higher effici- 
ency, greater reliability and 
less need for servicing. From 


. . taking the lead . . . 


the simple invertor there 
stems a range of power con- 
version devices which can 
revolutionise present ideas 
of auxiliary power supply 
systems. de Havilland are 
taking the lead in the design 
of these devices for use in 
aeroplanes, ships and 
dustry. 


in- 


To do so, the company is 
building up its team of de- 
signers, engineers and 
draughtsmen who will be 
| able to call upon the already 
considerable experience in 


the organisation in advanced 
circuit and constructional 
techniques. The team will 
work on the design of semi- 
conductor and magnetic 
amplifier pulse circuits and 
high power filters and the 
necessary forms of mechani- 
cal construction to obtain 
enough cooling with great 
reliability. 


The Hatfield research and de- 
velopment base is in pleasant 
Hertfordshire country but 
near London. It has all the 
facilities needed to produce 
the high-efficiency equipment 
which has growing markets 
here and overseas. 


This is an unusual opportu- 
nity to join an _ exciting 
technical activity at a stage 
when its new programme is 
being planned to go beyond 


. . semi-conductor and magnetic 
amplifier pulse circuits .. . 


the sizeable number of firm 
orders already held. The 
team needs senior men—for 
example, qualified engineers 


of some years’ experience 
—who can lead laboratory 
teams on circuit design. It 
needs junior men too— 
draughtsmen and technicians. 
There will be ample chance 
to work in both the theore- 


_ advanced circuit ond 
constructional techniques . . 


tical and practical aspects of 
design and development and 
to carry out evaluation and 
proving trials on the com- 
pleted equipment. 


This team will be an impor- 
tant one and so will the men 
in it. 


If you consider that you could 
usefully work in this team, 
please write to: 


Ref. 776 
The Personnel Manager 
The de Havilland Aircraft 
Company Limited 
Hatfield 
Herts 


MEMBER COMPANY OF THE HAWKER SIDDELEY GROUP 
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TECHNICALLY TRAINED by 


Ics 


IN RADIO, TELEVISION AND 
ELECTRONIC ENGINEERING 


Opportunities in Radio Engineering and allied professions await 
the I.C.S. trained man. | C S Courses open a new world to the 
keen student... 


RADIO AND TELEVISION ENGINEERING; 
RADIO AND TV SERVICING; 
ELECTRONICS, COMPUTERS & 

DATA PROCESSING, etc. 


| C S Courses give very real help to the man setting up his own 
business or facing a technical career in the radio industry. 
Examination Courses for:—British Insti of Radio Engi 

City & Guilds TELECOMMUNICATION TECHNICIANS, Cc. & G. 
Radio & TV Servicing (R.T.E.B.) and C. & G. Radio Amateurs 


LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE 
Build your own 4-valve TRF and 5-valve superhet radio receiver 
Signal Generator and High-quality Multimeter. 


FILL IN AND POST THIS ICS COUPON TODAY 
It brings the FREE 1 CS Prospectus containing full particulars 
of 1CS courses in Radio, Television and Electronics. 


‘International Correspondence Schools 
INTERNATIONAL | Raia eee >o Sa) laa 
CORRESPONDENCE CTC 
SCHOOLS [Higbdetiers "7 "inion | 


.- A WHOLE WORLD 
OF KNOWLEDGE for 


the 


KEEN STUDENT 


TWO DEVELOPMENT ENGINEERS 


required by leading manufacturers of aerials 
for V.H.F. and U.H.F. bands, member of 
well-known public group of companies. This 
is a specialised and fascinating field of 
enquiry allowing far more scope for improve- 
ment on existing techniques than offered by 
ordinary problems of standard circuitry. 
Laboratory is adequately equipped and new 
instruments will continually be acquired as 
needs dictates. 

Cheerful, informal atmosphere, energetic 
policy, Company canteen, parking facilities. 
Seniot Engineer should have full technological 
certificate, City and Guilds and/or Grad. Brit. 
I.R.E. or better. Junior accepted at lower 
qualifications. Development guided by Tech- 
nical Director, M.Brit.I.R.E., S.M.1LR.E. 
Salaries according to qualification and ability, 
but in all cases to present-day standards. 
Application in strictest confidence to Box No. 
2683 c/o “ Wireless World.” 


January, 1961 


NATIONAL COLLEGE FOR 

HEATING, VENTILATING, 

REFRIGERATION AND FAN 
ENGINEERING. 


Intelligent men required for em- 
ployment as technicians on the staff 
of this College. Applicants should be 
capable of maintaining and repairing 
delicate instruments, 


RADIO bis cage nora 
1 
Ccir'lL AVIATION 


Men aged 19 or over for interesting work 
providing and aer 

telecommunications and electronic naviga- 
tional aids at aerodromes and radio stations in 
the U.K. F ge of radio or 
radar with some practical experience essential ; 
training provided on special types of equip- 
ment. Salary according to age and station, 
approx. £670 at age 25 rising to £795. Prospects 
of permanent pensionable posts. Good oppor- 


BOROUGH POLYTECHNIC 
Borough Road, $.E.1. 


Intelligent and reliable men or women, 
with responsible experience (and prefer- 
ably qualifications) in Electronics or in 
Physics laboratory work required as 
Senior Laboratory Technicians in the 
Department of Electrical Engineering 


eneral 
ities offered for further education. 


Secretary, Borough Polytechnic, 
Borough 


Junior technicians also required for 
workshop duties. Faci- 
for promotion t 


Apply in writing to the 


Road, London, 8.E.1. 


Westminster 3552 


tunities for those who obtain O.N.C. in 

Elec. Eng. or certain C. and G. Certificates 
yn wir with maximum 

salaries of £950, £1 £1,335. gg Bee the 

Ministry of Aviation (Est.5(a)/RT), 

Square House, London, W. 

Employment —e (quoting Order No. 


and Physics. Other technician vacan- 
cies also available for younger applicants 
with limited experience. 

Apply, in writing, to the Secretary, 
Borough Polytechnic, Borough Rd., 
London, S.E.1, stating age, experience, 
qualifications and present occupation. 


> 
+ or 


ELECTRONIC DEVELOPMENT 


to lead a small team engaged in the development of 

comm 

have a degree or equivalent qualification and some years 

experience as Project Engineers. Preferred age range: 

30/35 years. 

NON CONTRIBUTORY PENSION SCHEME AND LIFE 
INSURANCE. 


5 DAY WEEK. 
EVENIN 


Write giving details of education, qualifications and past 
experiences to :— 


required 


communication equipment. Applicants should 


|G INTERVIEWS ARRANGED. 


PERSONNEL MANAGER 
MULTITONE ELECTRIC CO. LTD., 
12/20 UNDERWOOD STREET, N.!. 


RADIO AND TELEVISION DEVELOPMENT 


A well known Company in the Midlands, Manufacturers 
of Radio and Television Equipment, has vacancies in its Design 
and Development Laboratories for experienced:— 

(a) Development Engineers 

(b) Television and Radio Engineers 

(c) Mechanical Designers and Draughtsmen 

(d) Technical Assistants 
for expanding Contracts and Commercial programmes. Oppor- 
tunities exist for development work on all types of Radio 
Communications and colour television. 

Applications stating qualifications, experience and salary 
required should be addressed in to the Personnel 
Manager, Box No. 2489 c/o “Wireless World.” 
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YOU can further your career 
i | | with 


-|| CREI ADVANCED 


ai ELECTRONICS 
a0 EDUCATION 


sh- 

.E. 

ity, C.R.E.1. home study courses in Electronics are the culmination of 33 years of working closely 
ds. with leading private companies and Government agencies in the United States. The result is a 
Jo. modern advanced programme of education comparable in technological content to that offered 

by technical colleges. 

— - C.R.E.L (London) as the European Division of The Capitol Radio Engineering Institute of Washing- 
gate 2 te ton, D.C., are now able to offer these courses to you, with the same individual tuition methods 
—— | which have made our courses outstanding in the United States. 

ic 


The demand for C.R.E.L-trained men is shown by the fact that more than fifty corporations and 
1. Government agencies in the U.S.A. have agreements with C.R.E.L for enrolment of employees 
under company sponsorship. 


d as Specialised Courses are available in:— 
n the 
>on Be Mathematics for Electronic Engineers, Automation, Radar, Servo. 
icants 
Fh C.R.E.L have recently compiled a complete course in Nuclear Engineering Technology. 
| Rd., 
ation. (C.R.E.1. courses have been officially approved in the United Kingdom for the purpose of part refund of fees to 
members of all three Services.) 
ENT If you have had at least two years practical experience in electronics or the equivalent please 
turers | write for full particulars and detailed programmes to: Dept. W.!. 
Design 
C.R.E.1. (LONDON), /32/5, SLOANE STREET, LONDON, S.W.1 
we ii Telephone: SLOane 8277/9 
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BRITISH RELAY WIRELESS 
AND TELEVISION LIMITED 


The increasing scope of our activities has produced 
vacancies in our laboratories for competent 


ENGINEERS 


of the following grades:— 


(1) B.Sc. or H.N.C. plus. endorsements, and 
not less than six years’ suitable experience 
in communications or 


ics. 

(2) petinetons similar to or approaching 

the above, with experience to include 
television receiver 


(3) o- and yr final certificate or uivalent 
not less than three years’ laboratory 
experience in television or communications. 


sarah Py laries for Ae (1) will be im the range 
2) £1,000-£1,250, for grade 
Prospects for advancement. 


Commenci 
£1,200-£1 
(3) 2850-6950," ‘we 


* cations which will be treated in strict con- 

lence should be sent to BRITISH RELAY WIRE- 

LESS LTD., 1-7 oe yk ay DEPTFORD. 
and addressed to 


Suctiar ataes ad 


for grades (2) and o. 


~ eth. or to the 
G DIVISION 


DRAUGHTSMEN 


We have a requirement for a large number 
of Designers and Draughtsmen at all 
levels experienced in: 


Electronic and Computer equipment 
Airframe Structures 
Hydraulic Systems 
Radio or Scientific Instrumentation 
Structural, Mechanical and 
Electro-Mechanical devices 
HOUSING ASSISTANCE MAY BE 
POSSIBLE 
ATTRACTIVE SALARY 
PROSPECTS 
Applications to be sent to:—Technical 
Personnel Officer, c/o Dept. C.P.S., Eng- 


lish Electric House, Strand, London, 
W.C.2, quoting reference WW1399. 


ENGLISH ELECTRIC AVIATION 


LTD. 
Guided Weapons Division 
London — Luton — Stevenage 


UNLIMITED ote peg yy. today for “ getting on" 

but only for the poe Ban trained man. Let |.C.S. tuition develop your a ta 
and = J Fy to s 

sTuD S EASY with 1.C.S.. guidance. The courses are thorough. 
| ch oe at... fully illustrated, make study simple and progress sure. 
YOUR ROAD TO SUCCESS ¢an start from here—today. Complete 


this coupon and it co us, for full particulars of the course which 
interests you. MODERATE FEES INCLUDE ALL BOOKS. 
Take the right course now. . « 


ADVERTISING HORTICULTURE PHOTOGRAPHY 
Gen. Advertising, Retail & Complete Gardening Practical Photography 
Dept. Store, Copywriting Flower & Veg. Growing P.D.A. Examination 


i Water Colour yar POLICE 
ater Manage: vance Exam 
Commercial Illustrating eon Management — 
Offi 17 RADIO, T.V. & ELECTL. 
Industrial gement Radio Servicing & Engrg. 
Building © T.V. Servicing & Engrg. 
Bricklaying. Quantity Surv. Work Study, Foremanship Radio Constrn. (with kits) 
MECHANICAL & poten SELLING 
ENGINEERIN' 


CIVIL ENGINEERING 
Highway Eng.,Struct. Engrg: 


Commercia) Travellers’ 
Concrete “Engineering Engineering Maths., Weld’g Sales Mangmt., Ret. Selling 
COMMERCE Diesel aiae and Locos. 

A t W'kshop Pract. WRITING FOR PROFIT 
ey Training, Costing, “ ‘Refrij ion, Motor Mech. Short Story Writing 
Secretaryship, Storekeeping R ng and Maintenance Free-Lance Journalism 
Shorthand & Typewriting (many “other subjects) And many Other subjects. 
DRAUGHTSMANSHIP INTENSIVE COACHING for all exami- 
Architectural, Mechanical, 

Maths. & Machine Drawing nations, C.18., A.C. Se 


B.1.M., 'A.M.1.Moch.£ ae 1.9.8., 
Struts! Deewing’°  @uilds of London Institute, R. as ~~ 


ELECTRONICS 
lodustrial Electronics 
Computers & Maintenanc: 


Start today the\CS way/ 


tock 
Pin & Poultney Keesiny | Untertext House, Parkgate Re. Rd., London, 8.W.11 
Market Gardeni: 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


MIDDLESEX COUNTY COUNCIL 
Education Committee 
TWICKENHAM TECHNICAL COLLEGE 
A Course of Nine Lectures on 
RECENT DEVELOPMENTS IN HIGH FIDELITY SOUND 
REPRODUCTION 


will be held on Monday Evenings, beginning 16th January, 1961. 


The Course includes— 
Systems of Audio Reproductio: 
Signal Sources—Disc, Tape, Microphone, Radio. 


Lecturers: G. D. Browne (Mullard Research Laboratories) 
Stanley Kelly (Consultant) 
bi Moir (Goodmans Industries) 
L. A. Smith (Twickenham Technical College) 


Brochures and application forms are i Oolegs from 
The Principal, Twickenham Tech 
Twickenham, Middlesex 


Egerton Road, 
Telesieae ‘POPesgrove 6656. 


FOR THE FIRST TIME IN THIS COUNTRY 
THE WORLD’S FAIRY TALES 
DRAMATIZED ON TAPE 
Told by MELANIE SCOTT 
Complete Set of 4 Reels containing 16 different stories 
Price: 29/6 per 5” Reel of Four Stories 
Postage: 1/6 per tape 
From: H. B. TRADING CO. 
60-66 Wardour Street, W.1 


Jab 
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THE 

PEMBRIDGE 
COLLEGE 

OF ELECTRONICS 


offers training in 


RADIO 
TELEVISION 
AND ELECTRONICS 


ATTENDING COURSE 

Full-time One Year Course in Radio and Television. 
College course in basic principles for prospective 
servicing engineers, 

Next course commences 3rd January, 1961. 

This course is recognised by the Radio Trades Examina- 


tion Board (R.T.E.B.) for the new Eervicing Certificate 
examinations. 


HOME-STUDY COURSES 
A. Radio and Television Servicing. 


(1) Introductory course. 


(2) Basic course covering R.T.E.B. Intermediate Radio 
and Television Servicing Certificate examination. 


B. Courses in Radio, Telecommunications and Mathe- 
matics up to City and Guilds Telecommunication 
Technicians’ Final Certificate. 


C. Constructional kits, 
For details, write to: 
The Principal, Ptt 
THE PEMBRIDGE COLLEGE 
OF ELECTRONICS 


34a Hereford Road, London, W.2 
vcs 


TO AMBITIOUS ENGINEERS 


— THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


ented acngorg ne ovndbon sof 
is a highly informative 156-page guide to PET SUBJECT ? 
the best paid engineering posts. It tells ee Ee 
you how you can quickly prepare at home | civil Engineering, 
for a recognised engineering qualification lo Engineeri 
and outlines a wonderful range of modern | ,Automoiile Ene. 
Home Study Courses in all branches of Production E 
Engineering. This unique book also gives Buliding. Plastics, 
full details of the Practical Radio & Elec- | Praughtamanghip, 
tronics Courses, administered by our : 
Specialist Electronics Training Division— GET SOME 
the B.I.E.T. School of Electromics,explains | LETTERS AFTER 
the benefits of our Employment Dept. and UR NAME! 
shows you how to qualify for five years YOUR 
promotion in one year. a? Lone. 

° .1.Prod. 
We definitely Guarantee “Ri 
«NO PASS—NO FEE” | = afiics. 
Whatever yore ae or thy tamous book yopeneast afford A.M.Brit.1.R.E. 
to miss readin; f you are City & Guilds 
earning less than £25 ty tf - our | Gen. Cert. of Education 
copy of «ENGINEERING OPPORTUNI Eto.. ete. 
today—FREE, 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE/22 ), 29 Wright’s Lane, London, W.8 


THE B.1.E.T. IS THE LEADING ORGANIS 


INCLUDING 


PRACTICAL TOOLS! 


EQUIPMENT 


Basic Practical and Theore- 


tic Courses for beginners in ing E.M.1. Institutes) 


Radio, T.V., € ics, Etc., W 
AM.Brit.LR.E. City & Guilds wuatlboqon mate 
Radio Amateurs’ ing at home with 
bine crimes ie 
A a 'e 
aad Practical Radio Ash for details. 
Practical Electronics " B. 1.E -T. 
ics Engineering SCHOOL OF 
ELECTRONICS 


POST COUPON NOW / 


Please send me your FREE 156-page 
“ENGINEERING OPPORTUNITIES” 


(Write if you prefer not to cut page) 
NAME 


ADDRESS 


SUBJECT OR EXAM 
THAT INTERESTS ME 


ATION OF ITS 


CEETTT ETS fT. 


KIND IN THE 


to 
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COVENTRY 


We are Britain's leading Suppliers of 


TELECOMMUNICATIONS 
SYSTEMS 


and are developing equipment using the latest electronic techniques. 


We can offer: 
Absorbing work on the development of 
VHF AND MICROWAVE RADIO 


TRANSISTORISED CARRIER EQUIPMENT 
AND DIGITAL COMPUTERS 


We require 
LABORATORY ENGINEERS 


EQUIPMENT DESIGN 
ENGINEERS 


with University degrees, H.N.C. in electronic engineering or relevant experience. 


These vacancies offer a genuine opportunity for personal and professional 
advancement under ideal working conditions and with attractive salaries. 


Apply: 
giving details of age, experience and education to the 
STAFF OFFICER 
TELEPHONE WORKS 


THE GENERAL ELECTRIC COMPANY 
COVENTRY 


January, 1961 


DIGITAL 
COMPUTERS 


GRADUATE 

ELECTRONIC ENGINEERS 
and for 
TECHNICIANS 

of O.N.C. standard. 


The additional staff are needed for 
technical supervision and maintenance 
of Digital Computer Installations. 
Vacancies exist in 
LONDON, BIRMINGHAM, 
MANCHESTER and HULL. 
Training will y rovided for this 
interesting work and there are oppor- 
tunities for a promotion to positions 


of responsibility. ies are generous 
and in proportion to ability. 


Please write to Personnel Manager, 


THE NATIONAL CASH 
REGISTER CO. LTD. 


206-216 Marylebone Road, 
London, N.W.1. 


Kodak Limited 


have a vacancy for an 


Electronic 
Engineer 


in its Project and Design Department. 
This Department is a member of the 
Engineering Division where over 1,000 
employees are located. 


The work will cover development 
design, construction assembly and 
maintenance of a wide variety 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


DOUNREAY EXPERIMENTAL REACTOR 
ESTAZLISHMENT 


Instrument Mechanics (Physical and Elzctronic) and Instrument Electricians 


There are vacancies in the Instrument Department for men with experience in the 
maintenance of instruments for the measurement of pressure, flow temperature, 
electronic instruments, radar and television and jor elect icians with experience in the 
maintenance of temperature recorde’s and electromagnetic relays. 
Applications are invited from men with experience of instruments in industry or with 
apes experience in H.M. forces. 

¢ rate of pay is £13.7.)4. for a tt our five day week and <here is a superannuation 
scheme. Housing will made available to married men and there is ion 
for single men and married men await re tousir 
Facilities are available for further «ducat on — 9 promotion prospects are good. 


Application forms and further information can be obtained from Recruitment Officer, 
Dounreay E.R.E.. Thurso, Caithness, Scotland. 


as 


of industrial electronic control equip- 
ment. 


Candidates Should preferably hold 
H.N.C. or equivalent. 


The Company offer excellent employee 
benefits and a career of real potential 
in a go-ahead industry. 


Please write for application form to 


Personne! Manaeer, 
Kodak Limited (Factories) 
Wealdstone, Harrow, Middx. 


Jan 


Le tan pti ee ee ee hC1L a ee 
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ELECTRONICS TECENI<IAN 
required for 


prototype and experimental work 
on a varied range of equipment. 
The man we seek will have had 
a sound basic training in 
electronics and some years ex- 
perience in either the communi- 
cations or electronic control 
equipment industries. A know- 
ledge of advanced radio inter- 
ference measuring techniques 
would assure the opportunity of 
taking part in sea trials. 
Applications giving details of 
experience to Box No. 2790 
c/o “ WIRELESS WORLD.” 


VACANCIEZs FOR hESnAa0u Adv JEVELOCMEN: 
CRACTSMER WW GOVEHOMENT SeRVICe As 
CHELTEN HAM 


Experience tn one o: more ot the tolicwing:— 
(1) Maintenance o: radio communication receivers. 
(2) Sub-assembly lay out, wiring and testing of radi 


type chassis. 
(3) Cabling wiring and ad/ustmen’ of telephone type 
ai pmen! 


p’ 
(4) Fault tGoding and maintenance of electrour 
apparatus. 
(5) or cyphe: machines 
and associated Fees equipment. 
Basic Pay £9/9/8 per wees plu merit pay assessed 
at interview and based on ability and experience a 


under:— 

ORDINARY BATE 10) to 50/- pe week. 

SPECIAL RATE 50:- to 100,- pe: week. 
Opportunities ior permanent and pensionabie | oste 
pean’ week; good working conditions: single 

mmodation available, 
Apoly » writing _ - 

Personnel! Ort 
G.U.H. my "{RDCIS), 
3. Clare: 


nce Street 
Cheitenham, Glos. 


Hawker Siddeley 


GUIDED WEAPONS 


Aviation 


Lim 


A. V. ROE .& Ce; 


DESIGN WORK ON :- 


Transistor Electronics 
Analogue Computors 
Digital Data Handling Devices 
Control Systems 


ELECTRO-MECHANICAL ENGINEERS AND 
TECHNICIANS FOR DESIGN WORK ON:- 


Mechanisms 
Precision Instruments 
Optical Equipment 
Electro Magnetic Devices 
Applications, quoting Reference No. R.49/W should be addressed to: 
THE CHIEF ENGINEER, 
A. Vv. ROE & CO. LIMITED, WOODFORD AEROLCROME, CH=SHIRE 


ENGINcEpS 


Opportunities are available in a newly formed department for advanced 
work on missile design. Vacancies are available as follows:— 


ELECTRONIC ENGINEERS AND TECHNICIANS FOR 


LIMITED 


MIDLAND 
INDEPENDENT TELEVISION 
STUDIO CENTRE 


A junior draughtsman is required 
for work associated with elec- 
tronic equipment (valve and tran- 
sistor circuits), chassis layouts, 
installation diagrams ete. Ex- 
perience of Television Equipment 
is not essential. 


Apply in writing to:— 
Chief Engineer 
Alpha Television Services (B’ham) 


Aston Road North, Birmingham, 6 


SOLARTRON 
TEST ENGINEER 


is required for the Test Depart- 
ment for fault finding and testing 
electronic instruments to speci- 
fication. In Solartron we believe 
that cons:deration for the in- 
dividual comes first. Our 
amenities and conditions of 
employment match this philo- 


sophy. 
(Ref.: 488/WW) 
Please apply to:— 

John Delfgou, 
Assistant Personnel Officer, 
Solartron Laboratory 
Instruments Ltd., 

Road, 
Thames Ditton, Surrey. 


MIDLAND 
INDEPENDENT TELEVISION 
STUDIO CENTRE 


An Engineer and an Assistant 
Engineer are required at the above 
Studios. The work is varied and 
covers the maintenance of studio 
equipment and the development of 
interesting new devices (we like 
transistors!) for use in connection 
with Television Broadcasting. 


Applicants with either studio or 
ign experience should write to: 


’ Chief Engineer, 
Alpha eee ee (B’ham) 


Aston Road North, Birmingham, 6 
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you're 
a 
power 


supply 
designer? 


Splendid. That's just what we're looking for. We need people 
to design power supplies for computers. You'll have to be very 
good, mind you. This is a highly specialised field and you'll 
have to know about power supply design backwards. Forwards 
too, of course, because that's the direction Elliotts are going - 
fast! If you'd like to do an important job for Britain's liveliest 
company in today's most exciting industry — here’s your chance. 


Drop us a line now quoting this paper, to: 


The Personnel Manager, Elliott Brothers (London) Ltd., 
Elstree Way, Borehamwood, Herts. 
EjLIOTT 


January, 196) 


Pe eee eT) 
assistant 
acoustics 
engineer 


A major organisation in the Electrical 
Engineering field has an opening for a 
young man preferably between the ages 
of 25/30. A good education with posses- 
sion of a Degree or Higher National 
Certificate in Physics and/or Radio, and 
M ithematics are essential qualifications, 
and preferred candidates should have 
had R.A.F. Radio or Radar experience. 
It is also desirable but not essential that 
candidates should have pursued an 
advanced course in Acoustics. 

The initial location of the post will 
be in London but in due course the Unit 
will move to the West Country. Full 
transfer allowances would be payable on 
change of location, and housing may be 
available in approved cases. 

A generous salary is envisaged to- 
sce with Pension and Life Assurance 

nefits. 


Applications, stating age, qualifica- 
tions and experience to Box No. 2889 
c/o ** Wireless World.” 5 


VACANCIES IN GOVERNMENT SERVICE 
& auambe: ofl vacancies. oilering guud career 
Prospects «xist tor:— 

RADIV OPERATORS +» MALE 
CYPHER VPERATURS MALE AND 
TELEPRINTER OPERATORS PRMALB 
Write, giving details of education, quatitications 
and experience wi 

Personne! Officer, @.C.H.Q. (8/R.C.0,), Foreign 
Office 53. Clarence street, Cheltenham, Gios. 


TECHNICAL PUBLICITY SERVICE 


Applications are invited for a progressive position in the above field. 


This will present an opportunity for interesting and stimulating work with excellent 
prospects, in the PUBLICITY DEPARTMENT of a leading valve manufacturer 
in the London area. 


Candidates should be aged between 25 and 40, preferably Graduates or Qualified 
Engineers, with knowledge of modern thermomc tubes or allied electronic devices. 
Qualifications for the post should include:— 


(a) Ability to appreciate and interpret, from a Sales angle, technical features of 
valves and kindred devices for ~mmunuications and other industrial equipment. 


(b) Ability to write sound selling copy and technical articles on the products of 
the Company. 

Some knowledge of commercial practice and modern publicity techniques would 
be en advantage. Commencing salary up to £1,200 per annum according to qualifi- 
cations and experience. 


Write to: Box No, 2888 clo “ WIRELESS WORLD.” 


TECHNICAL 
ASSISTANTS 


required for interesting work on special 
types of electronic valves and microwave 
devices. Applicants should be studying 
for an H.N.C. or degree, and should 
have already reached, at least O.N.C. 
standard. Previous experience in this 
expanding field is not essential, as 
specialised training will be given. 


Please write, giving details of previous 
positions and experience and quoting 
TA/2 to 


Personne! Officer, 
M.O. Valve Co. Ltd., 
Brook Green, Hammersmith, 
we. 


ae 


ee a eI 


=e TF 


oe = 
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ELECTRONIC 
TESTER 


required 
for Test and Inspection duties 
on Electronic _Instruments. 
Candidates should have know- 
ledge of Valve and Transistor 
Circuits and be capable of de- 
signing and making specialised 


test equipment. 


INSTRUMENT 
SERVICE 
ENGINEER 


to carry out inside service on 
wide and interesting range of 
Electronic Instruments. 
Apply in writing in first in- 
stance stating salary required 
to: 

Messrs. 


FARNELL INSTRUMENTS Led., 


Light Industrial Estate, 
York Rd., WETHERBY 


es 
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THE M-O VALVE CO. LTD. 


HAVE VACANCIES 
FOR VARIOUS LEVELS OF TECHNICAL STAFF 


in the following fields: 


1. Development Engineering 


2. Microwave Engineering 
3. Applications Engineering 


4. Circuit Engineering 
5. Methods & Design Engineering 


a my peg are invited from Graduates and Qualified Engineers, aged 
between 23 and 35, 2 fT -y--~! with experience in the electronics and ascociated 
fields. Salary 


tin 
Write to:— Personnel Manager, 
M-O VALVE CO., LTD., BROOK GREEN, LONDON, W.6. 
quoting reference DE/PM/60. 
Strictest confidence will be observed. 


HNAUUUANOOOEUATOUUEUAEYOVUEUOUELELEVAUUEDEGAUEEOEU UAE TA ATU EAE TE AN EAGAN EN 
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INTERNATIONAL COMPUTORS AND 
TABULATORS LTD. 


Hollerith & Powers Samas 
Accounting Machines 


Electronic Eng 3 are d to 
specialize, after waning, on Electronic 

alculators and Computors installed, or 
to be installed m Greater Lundo 
Midlands and North West Englund 
areas. 

The following training and experience 
is requred:— 
1. Experience in the maintenance and 
servicing of Electronic eyuipment (Pulse 
Techniques) either in Industry or 
H.M. Forces on Radar; in addition the 
ability to handle bench tools and 
instruments, with an appreciation of the 
effect of electrical circuits on complex 
a 

ifications 

- N.C. (Electrical or Electronics) or 
O.N.C. (Electrical) or at least two years’ 
study for the City and Guilds Certificate 
in Telecommunications. (Advanced 
& C.E. in Maths and Physics, with 

rience on Radar in H.M. Forces 

oa 1 also be considered.) 
These are staff vacancies which offer:— 

: An attractive career 

¢c 


) Retirement benefits 


years. 

Applicants who have this training and 
experience and who are aged 24~32 years 
are invited to write to: 


The Principal, 
Field En fresving Personnel Somten. 
Lr. Led. 5/1 et WW) Bars, E.C. 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
PRODUCTION GROUP 
INSTRUMENT MECHANICS 


Windscale and Calder Works, and Chapelcross Works require experi- 
enced men with knowledge of electronic equipment and/or industrial 
instrumentauon for fault diagnosis, repair and calibration of a wide 
range of instruments used in nuclear reactors, radiation laboratories 
and chemical plant. Thus interesting work involves the maintenance of 
instrumenis using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television and industrial 
instruments used for the measurement of pressure, temperature and flow. 


Men with Services, Industrial or Commercial background of radar, 
radio, television, industmal or aircraft instruments are invited to write 
for further information. Training Courses in Specialised Techniques 
are provided for successful applicants having suitable Instrumentation 
background. 


Married men living beyond daily travelling distance will be eligible 
for housing. A lodging allowance is payable whilst waiting for housing. 
Working conditions and promotion prospects are good. 


Applications to: 
Works Labour Manager, Windscale and Calder Works, Sellafield, 
Seascale, Cumberland 


or 
Works Labour Manager, Chapelcross Works, Annan, 
Dumfriesshire, Scotland. 


STU HUAN UEDA DADA EEN 
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AUTOMATIC TELEPHONE 


& ELECTRIC COMPANY LIMITED 
LIVERPOOL 


ASSISTANT EDITOR 


for TECHNICAL HOUSE JOURNAL 


Applications are invited for the post of ASSISTANT EDITOR of the “ A.T.E. JOURNAL.” 
This Journal is primarily concerned with cele 
emphasis on advanced electronic circuitry techniques. 


Applicants should possess appropriate 


or profi 


4 ing, with increasing 


: 


| qualifications, and have had 


several years experience in technical journalism. 
The initial my Ay envisaged is in the range £1,000-£1,400, and assistance with removal and 


housing would given if necessary. 


Applications, giving full details of age, qualifications and experience should be addressed to: 


PERSONNEL MANAGER, ° 
AUTOMATIC TELEPHONE & ELECTRIC CO. LTD., 


Strowger Works, Liverpool, 7. 


——: 


Senior Engineer 


required to take charge of the Design Section of 
the Components Laboratory dealin with 
TRANSISTOR 1.F. TRANSFORMERS 


This is a senior appointment and offers ample scope to 
an engineer who has considerable aptitude for original 


design work. 


This new appointment presents unusual opportunities 
for advancement. Technical Library facilities. 


Plessey 


Please reply, giving 
full details to The 
Personnel Manager 
The Plessey C 


January, 1961 


MORSE CODE TRAINING 
Get your Radio Operator's 
Licence the easy way! 


CANDLER has taught —_ — 
— ay correspondence tor 


On ‘Cand, Sea and in oS and 
| thee sts Raate Operators who hae 
learnt on oe or excelled as 
Amateurs CANDLER WAY, 
Candler “ Book of 


can prove. You may if you isn pay 
as vou learn. 


CANDLER SYSTEM CO. 
(S55SW) 520 AnINGDON xw., LONDON, W.8 


ler System Co, Denver, Colorado, U.S.A. 


AIRCRAFT 
RADAR/RADIO 
FITTERS 


required for servicing Varsity 
Aircraft. Applicauons invited 
from ex Regular R.A.F. and 
F.A.A. personnel with recent 
service experience, 


Apply: Personnel Manager, 
estern Airways Ltd., 
Weston Airport, Som. 


Limited, Vicarage 
Lane, Ilford, Essex, 
quoting Ref. 6952. 


ASSISTANT TO THE CHIEF ENGINEER 
PAINTON & CO. LTD. 


Manufacturers of high quality components for the 
their 


PROTOTYPE ELECTRONIC 
WIREMEN capable of developing new 
wiring layouts .rom Designers sketches. willing 
to do a smal! amiount o metalwork. Five day 


A FIRST CLASS JOB IN THE G.P.O. 


Men Detween the ages of 20-35 are required to 
tn Central London on mestalling and maintaining tele- 


phone Older 
men, up to the age of 45. will be accepted, if they have 
iy 


Chief 3 must be week, Canteen, Superannuation. Please write pate ohn eg ree 

—— Engineering, ha — Apply tn writing stating age and experience to:— 
cic i te dongs ae one Blectrni to the GER & WATTS UTD., Chiet Ensineer (Rel. 8/D2A(X8), 
authority. This is s staff . an with 98, St. Pancras ra Waterloo Bridze Ho Renn, 
su tions to the London, N.W.I 
ie Officer, Kingsthorpe, quoting Ref. No. H_ 39. London, 8.£.1. 
RADIO and T.V. ENGINEERS 

for PHILIPS ELECTRICAL LIMITED eek — 9 
AMERICA Medical X-Ray Division, J 

Ten engineers with four to six 45 Nightingale _ Balham, REQUIRES 


a experience in radio and/or 
design and development ~ 
required by an American client 
Applicants, ie must be of British 

birth, will be interviewed in London 
in by near future. Salaries open to 
negotiation. Send comprehensive 
details to 


Engineering and Scientific 
Advisers Ltd., 
30 Spring Gardens, 
Manchester 2. 


io We 


TEST ROOM ENGINEER 
required for X-ray and Electro 
Medical apparatus. Applicants must 
be capable of carry: out final 
test and inspection. minimum 
qualification of O.N.C. (electrical) 
is desirable or applicants with 


previous erience would be con- 
sidered, rite giving full details 
to the Personnel Officer at the above 
address. 


TELEVISION OPERATOR/ENGINEERS 


To operate a ee Goins 
transmission and 

Se and caumapeee ‘periods, construct= 
ing maintaining equipment 

the minimum of supervision. Sound 
ledge of electronic theory with 
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SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TEST METERS. POR- 
TABLE. 32 x 3} x 2in. 
D/C. M/C. Ranges 0- 
5,000 ohms; 0-60 mA; 
0-3 volts; 0-1.5 voits. 
Range can be extended 
to suit individual re- 
quirements by addition 
of resistances. 
NEW AND TESTED. 
12/6 each plus 2/- P. & P. 
SPECIAL QUANTITY 
PRICES: 12 for £7. Car- 
riage paid U.K. (ex. sea 
routes). 
METERS. 30-0-30 and 3-0-3 volts combined 
ranges with prods, 15/-. 
ATTACHMENTS for “38” TRANSMIT- 
TER-RECEIVERS Mark Ii. 
HEADPHONES 15/6 per pair; THROAT MICRO- 
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS. 
‘ No. 25 $(33 ber ert 4-3 <The 
A.R.P.1 A.T.P.4 
3/6; SET OF FIVE VALVES 19/-. S.. on each 
item except valves 1/6 extra. 
RECORDING BLANKS. Brand new Ready 


for cutting. t3in. 6/- each or 15 complete in 
metal case, £4, 

RESISTANCES. 100 assorted useful values. 
New wire end 12/6. NEW. 

CONDENSERS. 100 assorted Mica; Tubular; 
etc., 15/-. NEW. 


CONTACTOR we SWITCHES. 2 im- 
pulses per sec., in case, 11/6. 

REMOTE CONTACTOR. For use with 
above, 7/6. 

LUFBRA HOLE CUTTERS. Adjustable iin. 
to 3{in. For Metal, Plastics, etc., 7/-. 
MAGNETS. Strong Bar type, 2 x fin., 1/6 each. 


MORSE TAPPERS. Mi aoe ype 2/9; Standa-d 
3/6; Heavy ctype on base, 5/6. ALL BRAND NEW 
MORSE PRACTICE SET. TAPPER with 


BUZZER on base. 
BRAND NEW. 
PACKARD-BSELL AMPLIFIERS. Comp'ete. 
BRAND NEW, with valves, relay, etc., ete., 17/6 
each. 

TRANSMITTER-RECEIVERS. Type 18. Mark 
ill. ALL BRAND NEW COMPLETE with 6 valves 
in carrying case. £4/17/6. Ca-r. paid. 
RECEIVERS Mark il “18” TRANSMITTER- 


Complete with battery, 12/6. 


D MICRO- 
PHONES 4a., tales - ERIALS 5 o MORSE KEY 
6/6; VALVES. ARPI2 4/6, A. 8 7/6, A.T.P.4 


3/6; SET OF SIX VALVES 25/-. Postage on each 
item except: valves 1/6 extra. 

R.109 RECEIVERS. SHORTWAVE 1.8 to 8.5 
mec/s. Complete with six valves Vibrator pack 
for 6 volts. Built-in speaker. In metal case. £5. 
BOMBSIGHT COMPUTERS. Recent pur- 
chase, ex-R.A.F. Ideal for experimenters. A 
wealth of gears, motors, blowers, etc., etc. 
£3/12/6 carriage paid. 

QUARTZ CRYSTALS. TYPES F.T. 241/F.T.243. 
2-pin, fin. space. Frequencies (F.T.243) $,700 ke/s 
to 8,650 kc/s. (F.T.241) 20 Mc/s to 38.9 Mc/s 
(54th and 72 nd harmonics). 4/6 each. 

BRAND NEW. TWELVE ASSORTED 
CRYSTALS 45)-. BRAND NEW. HOLDERS 
FOR BOTH TYPES 1/3. Customers ordering 
12 crystals can be supplied with lists of frequen- 
cies ior their choice. 


CRYSTAL CASES. FT..241/243 types. 10/6 
per dozen. 
STAR IDENTIFIERS. Type |.A-N. covers 


both hemispheres. 5/6. 

COMMAND RECEIVERS. B.C. 454 3-6 Mc/s. 

B.C. 455 6-9 Mc/s. Complete with 6 valves. 

New condition. 47/6 each. 

Eveaseeress FOR ABOVE. 
I=. 

VISUAL INDICATORS (10Q/4). Type 3. 

With 2 meter movements and two neons. New 

in cover. 12/- each. 

TRANSPARENT MAP CASES. Plastic I4in 

x 'O2in. Ideal for Maps, Display, etc., 5/6. 

Post or carr. extra. Full list Radio Books, etc., 3d. 


SOUTHERN RADIO SUPPLY, LTD. 


it. LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6663 


28 volts. 


P 
2-9 in Bakelite Case £3/19/6. 
PROJECTION LAMPS. Pre-focus 100 v. 300 w. im 


etal case. Weigh’ 


lect working order. Model Z. 
UNITS comp! Cc 
. 214 x 9 x Shin, 


Ex-Govt. 0-9,999 25/50 v. D.C. 
ey 2,390.0 or si coll 5090. 18/6. 
v TIME 


For switcbing on/off 
se and power. tioned as new. Ip 
—_ cases, 10 amp., 75/-: 15 amp., 85/-; 20 amp. 

/5.-. 
Foe DIALS. 0-9, Suitable for inter-office 
ons oe ion. 17/6 
47) 
(ous VIBRATORS. 2 v. 7 pin. 
SLOT 


3/6. 
ELECT: METERS. (1/- ong for AC 
miins, Fixed tariff to ments. Suitabi: 
odin 1s a 04 CLT, 


for hotels, etc. 10 A.. 20 A., - 104i~ 

QUARTERLY ‘ELECTRIC cx METERS. 
Site as new 10 a. 42/6; 15 A., 52/6; 20 A. 

/) er amy 

GS Sesser eet coe wn an 
of 

sah oor OG fat HEADPHONES, with throat 

iowteb RESISTANCES. Accuracy i5%. 5/E 

to. TOMETERS. 0-3,500, 25/-, ew and boxed. 

C4ROAT MICROPHONES. 3/- 

JOUND-POWERED HAND SETS. ine. 


Ali prices include carriage 


23 LISLE ST.(cer 26° LONDON, W.C.2 


s.osed Thursday 1 o.m. Ove ali da’ Sa’urde 


CLEAN AND SILENT 


D.C... A.C. 


UP TO 100 WATTS 
WITH THE 
FELGATE ELECTRONIC 
INVERTER MK Il 


FROM 210/250 VOLTS D.C. 


NO MOVING PARTS 
FREQUENCY CONTROL 
Manufactures by 
McCARTHY 
RADIO AND ELECTRONICS 
LIMITED 
STUDLAND HALL, ,TUOLAND STREET 
LONDON 


177 


EDDY’S (norm LTD. 


172 ALFRETON ROAD, NOTTINGHAM 


GUARANTEED NEW OR SURPLUS 
OF POST 


VALVES BY RETURN 


3 


CAR RADIO KITS. 7 Transistors. Long and 
Medium, 2 watts output. R.F. stage and auto. 
gain control, 10} gns. P. & P. . 6 or 2 v. 
(state which), supplied with full ievetons, 
Size 72 x 74 x 2tin. Speaker extra 17/ 
GUITAR PICK-UPS. Super Hi-Fi fe SN 
cal, universal fitting, Hi Output. Complete 
with leac and er’ Full and easy instructions, 
49/il. P&P 


NIFE eS 1.25 v. Size: 
3 x 23 x gin. 7 amp. brs. Weight 13 ozs. 
vit aa P&P. 16 one only, add 9d. per cell. 
DYNAMOTORS. 200 v. D.C. to 12 v. D.C. 
deal for train sets, etc., 19/11. P. & P. 2/6. 
POCKET RADIO. 2 Transissors with miniature 
speaker, 2 with all parts, 
wiring diagram and tut instructions, 27/6. Bat- 
teries I/-. P. & P. 1/6. 


RECTIFIER/STABILISER. 1.4 volt valves. 
Midget 3/-. Post 6d. 
VIERATORS. 12 volt 4-pin, 4/H. Post 1/-. 


TRANSISTORS. Red Spot 3/6. White Spot, 
4/\l. Post éd. 

HANDMIKES. Carton, 7/I1. Post 1/9. 
2,000 mfd. CONDENSERS. 3 volt working, 
1/6. Post $d 

VALVE FILAMENT TESTER. Pocket size, 
battery operated, checks valves. circuit contin- 
uity, pilot lamps, etc., fully guaranteed, 30/- 
complete. P. & P. 2/6. 


ALL ABOVE ARE NEW AND GUARAN- 
TEED. 


All parcel+ ‘nsured against camage ‘n transit ‘or 
only 6d extra per order All un.nsured parcels 
at wustomer-'rsk Postare and Pack ng 6d. per 
vaive extra C.W.O. or C.O.D. only. C.O.D. 
charge 3/- extra. 


$.A.E. with enquiries. 
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Zz & I. AERO SERVICES LTD. 
Head Office: 14 South Wharf Road, London, W.2 


Tel.: AMBassador 0151/2 


A.R.B. Approved Stockists 


Cables: ZAERO, LONDON 


RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 
Please send all enquiries, correspondence and Mail Orders to Head Office 


AUDIO FREQUENCY EQUIPMENT 


aeons Mains operation. 
pelance 00 Output Voltage 20V. open circuit. 
P. be. £30 0 0 


pT attenuated out; 
output. Stepped Attenuator 0-100 db. Mains 
£30. P. & P. 30/-. 


825. PP. 15/-. 

FURZEHILL No. 1 BEAT FREQUENCY OSCILLATOR. 

peace c/s.; Output 2 watts into 10 or 6009. Mains 
eration. P.P.15/-. : £22 10 0 


HEWLETT PACKARD MODEL 200A, Resistance 


HEWLETT PACKARD MODEL 206AG. 
Tuned with a 


range of 
20 c/s. to 20 ke/s. in three bands. Output 5 watts into 
50, 2 Fane ata acy tn eben a gy treenarene 
aS Qutput Meter; Input Meter. Cahbrated Attenuator. 


and ccccccce ccccccccccccee £1 0 0 


TF-195L BEAT ranqeaves < OSCILLATO 
Frequency Range 0-40,000 c/s. gel watts into G00 
and 2500Q. Calibration Acouracy +2% +2 o/s. Mains 
poder, ese SEE Sassen cceeseccactes 865 


MARCONI TF-885A VIDEO OSCILLATOR 
Frequency 25 c/s. to 5 Mc/s. sinewave and 50 c/s. to 150 
kes. squarewave output. 


. Li-step 
100/ 125 and 
i-- £150 


-1 to 1000 cfs. in two ranges. Accuracy ; 3% 

<> ep abend a leu Gee dalam Output 10m 
into 10,000 balanced. Total Harmonic Distortion 3%, 
Monitormg lin. Uathode Ray Tuoe. P.P. 15/-. £70 


MARCONI TF-142E DISTORTION FACTOR METERS. 
Fundamental ej Range 100-8,000 c/s.; Distortion 
Factor Range 5% 50%. First reading at .05%. 
Impedance 6009. Power Supplies 200-250V. Mains. 
operation. P.P. 20/-. 265 0 0 


R.C.A. TYPE 69C NOISE AND DISTORTION 
a pastanc ns agp ceo tg to - 75 aB. 
and + tea 
used with a low tow datertios Ooslinier wee ky 
from © to 40,000 c/s. P. & P. 20/-........ 0 5 


WAYNE KERR TYPE A201 WAVEFORM ANALYZER. 
Fre ne: or oe + oe ee Input 
whist 80 mV to 25 V approx. attenuator. 
Harmonic measurements range 


Mains operation. P.P. 15) eosccccccce 


CT49 ABSORPTION AUDIO FRQUENCEY METERS. 
vi Capacitor tuned L-C Resonant Oirevit. Detector 
and Valve Voltmeter resonance 
indicator. Range 450 cis. to 22.0 keo/a. in four 7 
— lharemaceaiag Hae 

l 


calibrated bands. Vv. 
and 22.5 V. PP. UBj-. ..cccccccccces £22 0 0 


OSCILLOSCOPES 
COSSOR DOUBLE BEAM Type 239 ...... #30 0 0 
DUMONT SINGLE BEAM AX, Sin. Tube, Time 
Base up to 30 ko/a.. 115 £25 0 0 


DUMONT SINGLE BEAM Typ BL, os sre e 
eumorr SINGLE BEAM Type 208, Sin. tube. Time 
up to BWko/s, ........eee00e £30 0 0 
on Se eae 

05 sec. to 1.5ysec. _—— or free-running. 
up to 1 mois. ‘on high gain. Adjustable E.H.T. Voltage. 
Mains operation £110 0 0 
AIRMEC TYPE 723 SINGLE BEAM. Time Base lyco. 
to 5 millisec sweep, triggered or free-running. sae 
D.C. herd 


HETERODYNE WAVEMETERS 


TS-178 Heterodyne Crystal Controlled Frequency Meters, 
range #? to 450 Mola. a ap Rooks with 
numerous cbeck 005% 
nominal and ".01% omy Senet © seqewel: dry 
batteries 6 V. and 145 V. PRICE...... 2120 0 O 

iN DYNE 
Wat! 3 to 15 Me/a. op fundamentals, 
Se to at least 30 Me/s. 


bration with linear supplies 
230 V. mains. PRICE...........++0000% £75 0 0 


ALSO BO-22] and LM-14 FREQUENCY METERS. 
Prices and details on application. 


i 
able EHT Voltage. Maine Pann mg 


COSSOR TYPE 1035 DOUBLE BEAM. Time Base 
to 150 millisec. triggered or free running. 
Amplifier gain 3 to 3,000, with frequency response 
Rif em for low gain and up to 60 ke/s. for bigh 
gain. Y2 Amplifier directly calibrated in 


EMI TYPE 3794TA _ SPEED WAVEFORM VIEW- 
Time Base L.dpsec to 50 misec. 
amplifier provides 


unit. PP BBfe .cccccrecccecocsccece 


be HIGH SPEED OSCILLOSCOPE. Singte 
Rinewave Nestor so lv cis. to 5 mess. Mini- 
time . 


. Rensitivity .1 to 100 V for ap 
image size of .Gin. Luminated graticule 

able brightness. 
accessory cables and probe ......... £138) 0 0 


R.C.A. TYPE 327A SINGLE BEAM Gin. OSCILLOSCOPE. 
Time Base Range | c/s. to 50 ko/s. Sens.tivit Jl to 


100 V. per Gin. deflection. identical * at age “| 
Amplifiers. Push-button “X”~ and “ Y™“ Attenua- 
tors. DC Voltmeter for Voltage urements. T! 
oscilloscope is especially suitable for demons’ 
GHRSN 6.00605 - Scwnnnces scuacdonds 265 0 O 


TS-34/AP PORTABLE OSCILLOSCOPE. 
Rasy Tube magnified to 3in Pield Time Base 18 wo 


Ai 
fs 
F 
i 
E 
i 
4 


tion. Complete with cables and probe. . ” $50 0 0 
Packing and carriage instrument. 


“*MEASUREMENTS CORPORATION ™ 
TYPE 8 ‘“‘STANDARD”™ SIGNAL 
GENERATOR 


Range: 300-1.000 Mo/s. Direct Calibration. 

Accuracy: 0.5%. 

Output Level: 0.1V-100 mV. continuously variable. 

Internal Modulation:— 
Sinewave—30% Max. at 400, 1,000 and 2,500 o/s. 


Pulse—1 to . width delay variable from 0 to 
SOyusec., p.r.r. 60 to 100,000 o/s, 


Output Impedance—50 ohms. 
Percentage Modulation Meter. 


PRICE. ip as new condition, tested before des: o 6 
err 


Packing and carriage ..........ceeseesees 


“HIVOLT” TYPE 105P2IB HIGH FREQUENCY od 
VuULTAGE PUWE2 sUPPLY UNIT.  Thie unit will 0: 

vide B.F. voltage a variable from © to 30KV. 
Mains operation. P.P. 25/- 266 0 0 


PEN RECORDERS 


to gg PORTABLE RECORDING VOLT- 
M 


150V D.O. 3in. chart. See Gok Oe, 
min 


jin. and Gin. per £30 
50mV. D.C, ditto .... £30 0 0 
150mV. D.C., ditto £30 0 0 


KVERSHED SW ITCHROARD PATTERN RECORD- 
ING) MILLIAMMETEKS 


Single Pen 2.5-0-2.5mA. D.C. Centre zero, electric chart 
drive, 230 V. A.C. at 3in. per minute. chart. ° 


Single Pen SmA + —- oat drive 220V. A.C., 
width; fully rebuilt and 
0400seceeeseoonnebowenia £50 0 0 


Single Pen 1 mA. D.C., otherwiseas above £5310 O 
Single Pen 1mA or 5mA Range. fitted with “ operation” 
pen t+ mark the beginnmg and end of an event. the 
magnitude of which is recorded by other pep. Operation 
pen is energised from ap Internal transformer by shorting 
the external teads. Fully rebuilt and guaranteed. 
£5810 0 
£55 0 0 
Twin Pen SmA. D.C. Electric chart drive 230V. A.C. 
Chart speed As per minute, 6in. chart width. Fi | 


Ditto ImA. am oceveesevccecccccces 


RLLIOTT SINGLE PEN SWITCHBOARD PATTEEN 
RECORDING MILLIAMMETERS 

Bingle Pen 6mA D.C. Bilectric chart drive 230V. A.C., 
“4m. chart width. speed Jin. per minute £45 0 0 


Ditto ImA. D.C. .......00-eeeeeeeee 84810 0 


CAMBRIDGE 4-decade WHEATSTONE BRIDGES. 
10-10-100-1000¢ decades; Ratio Arms 1-10-100-lou0g. 
B suspension Galvanometer and Battery and 
Galvanumeter Keys. PP. 15/-......... + £000 


MARCON! TYPE TP-866A CIRCUIT MAGNIFICATION 
METER. Frequency Range 15 to 170 mo/s. w four 


P.P WBfo. wcccccccess 
; 


ranges. 
Tuning Dial. 


B.T.H. “xX” BAND PERFORMANCE 

TESTING RESONATOR (ECHO BOX) 
calibrated fre- 

quency dia.. 

from 9,170 to 9,470 Mo/s. 

Graduated Attenuator; 

ance Indicator; com- 

with 


plete B.F. Cable 
and Waveguide Adaptor. 


PRICE #32 0 0 
P. and carr. i 0 


ALL THE ABOVE mee tt tt iS FULLY OVERHAULED TO MANUFACTURERS S IFICAT ND FUL 
UARANTEED FOR SIX MONTHS FROM THE DATE OF PURCHASE, ey 


JAN 


over ped 
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VENWER day clockwork time ‘24-hour t 
ae bee ~~~ -t— Temp. 2300 en REVERSIBLE 12 V. O.C. MINIATURE 
Winding BAF. cccccccccscccccscees Dp. W/-. 97-6 | Power watts at 7,000 B.P.M. Dimensions 
1a. x Iitm, dia. Shaft .077m. dia. x din. long 
P.O. BUZZERS Selt-iubclesting sistersd trons” bearings 
Post Office Bussere model T Mk. L. Minimum brand new, post free. 
voltage 3 wolts, PRICE (p.p. 1/6). ...........05+ a 
PORTABLE METERS 
3-RANGE MICRO-MILLIAMMETER 
03 EX-A.M., 120 Volts D.O. MC. te bekslite ances, with 
monle = “s. 
12AH- 7 High and Low Impedance evtput. 
PRICB complete with valves, with and 
— cireutt but without squelch relay i“, DD. 2 
5/-. PRICE, chassis only, leas valves 7/6, p.p. 3/6. 
AIO LIMITED QUANTITY ONLY: . 
a TRANSMITTER UNITS BC-625 
5% (part of 8CB-B29 Radio Bet) 
ary €887; Push- 
0 (twe 1246); Oscillator 406G; 1st Harmonie Ampl. 12A6; WESTINGHOUSE SELENIUM 
™ Ampl. 832; Power Ampl. 833. Output RECTIFIER POWER UNITS 
. Input 115/230V. and Ovtput 
ae, PRICE, complete with valves, description and ctrouit "from B0 to 140%. D.C. by means of fine tod 
_ GED cccnceccccccccccccescess P.d. 5/-. BE coarse tap eo ms 
ies Desetiptions ant heute esenshte ob 6. coke M6 TG | loin deep x Shin. digh ....... pp. 7/6 40/- 
AVO CR BRIDGES 
8. 
RATCHET MOTORS, I2v Brides mange of cameutaqnewer Cusechy Sess 
a ; Reswtance from 5 ohms to yates vi 
— 1 Amp. (impulse Motors) 5.75 -- oltmeter frog 0 to 18 V. eh Non laser tir 
fean teas measurements ip 
cH CRMRD ccccccccccccccce 3/6 each 
= Packing and postage ...... 1/6 PREG occccccccccccccsccccecocccccce Ppp. 10/- go 
, NEW FOREIGN MADE POCKET 
-_ MULTIMETERS 
D.C. SOLENOIDS aan 
Type 700-28 Push-Pull Type, 24-28V, 5 oa. Sas tivity 10009'V. A’ and D.C 
T- force 12 Ibs.; stroke 5/1¢in. Flange 10-500-1,000V. D.C. 
sions: 2}in. ‘high ss Sip. ot. Gie....... 6/ Ax ~ aa 1-100-$6 Y 
od ‘Type 137 Pusb-Pull Type: 26V. 12 Amps; Holding Porce ase ete. 
0 ae oe Sos Sees § in.; 4 ae 3 “ ba 10% on. pe he scale. yo wave at 2 to 4 ko/s., 70 V. peak-to-peak, sawtooth 160 
0 768-2, Pull Type, 28V. 17.5 Amps: Holding sions: Sjim. fin. x 2jin. Con: to 600 ejs., 0 to 30 V. peak. Ripple 20 mV. H.Y. and 
Type H Porce plete with test leads with prods 
approx. Ooes.s Stroke fin. Dimensions 3i 150 mV. L.T. Mains operation 210-250 V. A.0. p.p. 20/-. 
- Qin. x Q}in. Flange Mounted ... by ted yer Se Sy Ge 250 0 0 
OA2 .. Gj- \5ST4 .. Q/- \6L5G l~ AC/BP3 BL38 - UL Bie 
art oc3i Viti0s |sc4a y= [eu a | TESTED AND GUARANTEED | VALV AcT-19 00", Rin 1p voTi28 
' a a le le yo 
0 ODS/VRIS0 |SY3GT G/-|6L7 .. B/-| S52eqr"e). | OMA i 1 po — V6 Eve -|vR2 “2/6 
C., | 5:6 |5z3 x 6L7G 6 | o8p7 i= - ARTHS 7/ EY86 - vase j- 
- | 14H4- 8. 1648 > ATP4 Bie sii 16'VRE4 U6 
| om 3/6 \6AB4 aws 4/6 * IWRoS 4 
0 2 100)- |6. ‘ATR387 T63 -|VR56 4/6 
4 | ins a. GAG6 70/- | Kray iS ves i 
_ 185“ Gi |6AG7 C3RI4 10/-! Kr =|y “100 j- 
ing 1u5 : 8 AL 10/- hue - VEIse ~ 
1V2 .. 4/-|6AM5 6.3 DAF96 7/6|MHLA VRI37 4j- 
0 2026 /~ |6AM6 60 DF 7/6 |Mls - | V868 6 
° 20264 5/- |6AQ5 63 DH6s  @/-|NUT! 3/6 | VTS) 5. 
2034 6 |6ags 63 Dkoe gy. |PEN44 ve VTS3 
ity 199/-|eaTe $3 DL 6/6 |pcrs0 9:6 |vr501 3). 
y 2 Oo: gare $3 DL9S = 7i=|Pis6 13/-|vu39 - 
° a 6CEisess oe 125P7° 12m. 6-3 9,000 — 76 10/-|vu1 4/- 
RN aae pi |en2 yr Gza ot, BB |fovesce* 12m, 4.0 1,700 _ 1,200 EAB e- en Bnd Man } 
3B22 Q0/-|6BRG 3/6 |7A4 i SCREENS FOR Sin. TUBES ..............0c.cceeeeeee BAOo 4/-/pr5 165/-|vxsi90 4 
Cc 3B24 S/6\6BF6 §/-|7AG7 5/-|1 *Twin @ B00 5/-|pysi 8/6 'vxgi42 B/ 
é 3B26 Q0/-|6BN6 7/- |7C7 5/-|] | **Complete with mu-metal ECCS] 6/-|pys2 Je| 70) a 
3B29 30/- - Bie |7 |] Packing ip £ subject to a minimum of 2/6 ECC82 6/- 10/- 
. 3pe .w-\ecsa ja |W Be ry EL ror) woces 7/-|POVSE, |X08 10/- 
- 3Da1 " 20/- 6080 Zi. |nBs gp 83 - 19/- Type Vy Ves Pree Output Freq Price | 58094 Q/- | Boose i |av04-7 16) lovea bo. 
zs 329 60/-|o08 = i -| 9498 95/- [417A 6.8 1,000 50W O5mw 9.1-11 = fe = 4 3/6 oe. 9/-'\cv-92 40/- 
Tr) 3Q4 .. =| enaG 'g | 12476" 267A 15/- | 7234/B 6.3 20mW 8,702-9,548me =| 6065 | BCFS0 10/6 te CV117 30/- 
+4 384 .. Bie 6/6 284B,D 20/- |C¥}29 40 1,600 10W 75mW 9,375mc mean /-] 6213 - or 15! |cv.303 10/ 
0 3TF7 7/6 2/6 |12aT7 6 /- 5 CV238 4.0 00mW 3,030mc mean =] 7193 = | BCFS2 10/6 |S130P_ Bi |yoss g. 
4528 15/-|\°86 W6\12av7 g/-| 3180 B0/- }ovss 4.0 1,250 10W 100mW 3,033me mean 100/-] 8016 j~ | ECL8O 10/-|8340 100/- | Cyr o99 
— 4035 go/- |S 4/6 |12Ax7 7/-| 323B 40/- |CV217 4.0 1,350 cle 15mW 9,738me mean /-} 9001 -|EFSO @/-|TTI1 8/- 80/- 
4EQ27 60/- | 8354 3/- | 1208 3/- 3504 ie: MAGNETRONS 9002 5/6| EFSO 1/6/TT-15 40/- Cv2208 §/- 
na 5B2i ~|636 3/6|12H6 gi- ser - 15330, wa egme a000 oak. 155 gure, cota 150 Watst,] 9003 © @/-| EP55 §—/~ | TTR] 60~ | oyagoi4 
5B/S024 | ®K7 .. 5/-|1255GT 1/6 | 7030 * none OF o— 9004 «= 4/-| EF80 7/-|TZ40 4Q- 10/- 
fer j-|8K7G 4/-|198H7 g/-| 705A 1B/- Igsoomee, BOO Ot mean freauency | 9008 §— B/G) EPO 4/6/01 17/6 |ovsoas 
0 SRAGY 9/-/6K8 .. Q/-!14A7 | 717A J- AC/HL §/-|EF92 3/6/UF80 7/6 10/- 
_ We have hundreds of other types in stock. Please send s.a.e. for current price list. Please add 2/6 in £ for packing and postage. 
-E 
| WE URGENTLY REQUIRE AND PAY HIGHEST PRICES FOR MODERN TEST Re ea rators, Oscillators, Microwave 
x) RCRART Ry ox COMMUNICATION AND RADIO 


Test Sets, etc.). COMMUNICATIONS RECEIVERS ry Bo -H.F. and E.H.F 
NAVIGATION EQUIPMENT, SPECIAL VALVES, MAGNETRONS, KLYSTRONS. 


EX A.M. RECEIVERS TYPE R-1359, HALLICRAFTER S$27C ee t= e woes Mc/s) AND UNMODIFIED BC-348 RECEIVERS REQUIRED 
ATELY, 


| z & I. AERO SERVICES LTD. 

RETAIL BRANCH: 8 TOTTENHAM COURT ROAD, W.2. Tel.: LANgham 8403 

~ Head Office: 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2 
Please send all correspondence and Mai! Order to the Head Office. 
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EXACT PLUG-IN REPLACEMENTS 
ALL makes and ALL types 
from stock 


COMPLETELY AS 


TV TUBES cscs 


NEW GETTERS 
RE-GRAPHITED 


WIRELESS WORLD 


FACTORY REPROCESSED = 


SUARANTER 


MICRO-FINE 
ALUMINISED 


wr ar ae FITTED NEW: 
~ te op UMAR SRAZDA angiine 
oe 9-0 ELECTRON ACTIVATED 
15°-17" - = #£5-15-0 SCREEN 


COD or CWO. Carriage and Ins. 7/6. 


10/- GLADLY REFUNDED ON 14”, 15", 17° SIZES 
l] YOU RETURN YOUR OLD TUBE. 


LAWSON TUBES 


ALL MATERIALS AND COMPONENTS USED IN THE 

MaNOFACTO4E OF THESE TUBZs ARE COMPLETELY 

LJ @LA33 ENVELOPE WHICH P2loR 

TO MANUFACTO 4B WA3 CAREFOLLY INsPECIED TO 

MEET THE sTANDA&D OF 7H@ O&IGINAL NEW 
ENVELOP2. 


156 PICKERSLEIGHS ROAD 
MALVERN, WORCS. MAL. 3798 


January, 1961 


POST PAID—CGUT PRICE ny 
wars. bye END S&P, Mey oe 


BOX JOINT TAPER 

COMBINATION PLIERS, 

ws oy ehh Type), 11/6. 

to din., 

4/-. Full size in wallet, 6/-. ‘Set ‘of 13—9,6. 
Amous T RMERS. Input 

209/250. Output tapped 3 to 30 
,» 11, 17 v.5 a _ Each 

F.W. =—— RECTIFIERS. 12/6 volt, a a, 

7/6; 2s 13/-; 4 a., 17/6; 6 a., 27/6; 24 

Za. 

T LE SWITCHES DPDT 3/6. SP 1/9. 

MIGRO SWITCHES. Make and Break, 5/6. 

MAINS TRANSFORMER AND RECTIFIER 

—: = Vv ene = oe 19/6. 55 


, 33/6. P.P 
NICKEL. NIFE PBATTERIES. "12 volt 2.5 


Ex.W.D. MORSE KE 35, Gi- and 8/6. 
1,000 NEW 8.7.C. FREQ. CRYSTALS. 10,555 
kJe to 19,872 kic 6/6 each. ists available. 
PAXOLIN TUBING. i}in.O.D. jin. — 
6ft. iengths. 17/6 P.P. Ideal for aerial m: 
Stronger ~— oe PAXOLIN PANELS 
HEOSTATS. 1a, 2/6, 
MERICAN P.V.C. TAPE. Finest quality. 
Sore reels, atuRe 
Ss . —e : eee. 14x 1} x lin. 
P.C.O. TO ee & 3M. 10/6. 
Mf ise ecror swi 50 v. DAC. 
6 bank 25 way and 3 beak So way, all tested 
and porn & ae Py in lots of 25 or 


rand 3ij/- each P.P. 

- STROWGER RELAYS. Open to offers. 
. RELAYS. 2 make 6/-, 2 for 11/6. 

Lists oan ‘on All post paid. 


THE 


RADIO & ELECTRICAL MART 


P.O. BOX 9 G.P.O. t ne WELLS, 


TELEPRINTERS 
PERFORATORS 
REPERFORATORS 
TAPE READERS 


Pen Recorders, Terminals and V.F. 
Telegraph multi-channel units; Testing 
Equipment, Test frames, Telephone 

rriers and Repeaters; Signalling 
Rectifiers and Relays, Transformers, 
Transmit and Receive ae yt Pm mig 
and Retardation Coils; Racks, R Bases, 
Uniselectors, Remote hey "Feane. 
mitters, British, American and German 
Equipment. 


BATEY & CO., GAIETY WORKS, 
Akeman Street, Tring, Herts. 
Tel.: TRING 2183 and 2310 


Spel SERS 


GUIDE 
TO THE 
SPACE AGE 


By C. W. Besserer 
Hazel C. Besserer 


** Guide to the Space Age” is a 
comprehensive presentation of the 
terminology of space technology 
in dictionary form. Terms are 
authoritatively defined covering as 
broad an area as possible and many 
cross-references, drawings and dia- 
grams are included. First published 
in America this book will provide 
a valuable insight into the technical 
background necessary to under- 
stand and evaluate the scientific 
developments in this new and excit- 
ing field. 47/6 net. 


Ce ae 


PITMAN. 355. 


yo ohn 
J The finest method 
ls/ tor i 


a W.o.2. 
cleaning records 
Already over 200,000 enthusiastic users 


“Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT No. 317 598 


THe 


Price reducad to 17/6 (pius 4 10 parcaase .ax) 
from your local dealer or 
CECIL E. WATTS LTD. 
Consultan: ond Engines Sound Reco: ding snd Reprodu tion 
Darby House, SUNBURY-on-THAMES, M DDX 
eee 


SERVO & ELECTRONIC 
SALES LTD. 
SWITCH 


to 9.5 Kv., 3 mA., herm. sid., 55/- (3/6) 
0. wipe Tt 17/6 (3/5). ELECTROGT. 
. Oo . a 16 (3/6). 

VOLT 0-15 Kv., Bes mounted in 
ing case, — 
(3/6). 0-10 Kv. 
(2/6), ae 
qs § 

for (2/-). 


or 12 ‘to 175 —_ in 3 ranges, 9-valve 
p Ry 3 Ke/s. or 7.5 Ke/s. bandwidth, 100-250 v. 
Vv. 


As tive 
in exc. cond., 230 (35!-). CRTs 5CPI, 
fe (5!-).. SFPT 15/- (5/-). 


I/P cover, — to 5 ~g ae. 


' . insulated case 
us an. igi- doz., /- 100, 205° 1,000 (1/-, “26 
dial indi 


cp., resp.). 24 ¥, 

a5) DRAYTON TYPE RQ MOTORS, 37 r-p.m., 

. A.C., 75/- (4/-). New INDICATOR APW 
pena, 1- VOR97, 3-VR91, 2-V R54, 1-CV1285, 1-VT61, 
mumetal — focus and brill. controls, 8 pots, ideal 
for ‘sco version or CRT displa: _ new witb 
oct., 37/6 1. MAGNETIC CL’ 20 v., 0.575 A., 
torque — ft. Ib., 85/- (5/-). ll 

a 


IN STOCK 0: ype 26 v.-lICT4A, 
brand new. ee MOTORS, 115 v., 400 cps. 
and 24 v. cps., PI type, 11M47A, 
brand new, ther ‘with 4 our normal range of MAG. 


SLIPs, etc., and all other components 
for —— ee and controls. Please add 


Orpington, Kent, Tel.: 
31066 and Streatham 6165. 
TERMS: nett C.W.O. or monthly approved 
accounts. 


ELECTRIC MOTORS 


Suitable fot gramophone units, 
tape recorders, animated dis- 
plays, fans, etc. 
at 12/6 each 
plus 2/- postage. 

Dual Voltage range 110 v. and 
230 v. A.C., . frame, 1,200 r.p.m. 
nominal rated at 12 VA continuous 
giving 5 oz. ins. torque. 


SHEENDALE PRODUCTS LTD. 


Derby Road, East Sheen, London, 
S.W.14, Trade enquiries invited. 


— 
|= 
A 


| n“|aos Dw>o wo 


PLUMS pe OO pe ee oe 


Moet FA MMO CHest SPOS ZhUryp eet 


~~ -_ 


em. seen at bee 6 Ee Ae 6k 
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Wireless World Classified Advertisements 
Rate 9/- for 8 lines or less and 4/6 for every af@itional compo — US AND 

got part needy rere Hane 6, won Bes Remben | “abcoNOHAND. 

World” House, Stamford St., London, 6.B.1.) Trade Stems: re pant rwe arth 

Discount details available on application. Press Day Mareb BF (Ror ha ton 

1961 issue, Thursday, February ¥nd, 1961. No responsibility 10193 

accepted for T..§e —s L.O.T.8, from 20/-. 
valves trom 4 2/6, all sizes, 


for special purposes making table 
for civilian use, or many have deteri @sa 
result of the conditions under which they have 
been stored. We cannot undertake to with 
os emegraints regarding any such it pur- 
chased 


NEW RECEIVERS & AMPLIFIERS 
UAL push-pull 10W AM/FM stereo, quality 
Divciess a 2 “High. 


and 
wT leafiet.. Bel "Sound Products, 
Marlborough Yard, Archway 


—- ise 

HE world-famous “Globe King” kit; 
and improved version, complete with mall 
parts, chassis, coils and valve Sopetnes with 
Easy-Build " arts and instructions; a 
highly efficient one valve short wave radio" with 
736 apres ——— hundreds of testiumoniais. 

/6 

H«=. RADIO'S SERVICES, Ltd., B= 51, County 
Rd.. Liverpool, 4. Estab.’ 1935. 020 


neosivens AND AMPLIFIERS— 
LUS AND SECONDHAND 
ECEIVERS A.R.88, excellent; from £35.— 


. Soll n, Ltd., Beaufort St.. Monee. 

ter, 3. Tel. or aves 9345 
RO Rx’s AR88, C100, BRT400, 
G209, S ro etc., in si —R. T. & 

I. Service, Ashville Old Hall, Ashville Rd. 
London, E.ll Ley. 4986, [0053 


NEW TEST EQUIPMENT 


EATHKITS can now be in London and 
purchased on easy terms; free Nie eo 


s/12; 138, Lewisham Way. 8.8.14.” Tidewss 
/12, Way. idewa: 
6666. {9240 

ETERODYNE frequency meter, BS-221, 

125Kc/s-20Mc/s, -174, 20Mc/s-25UMc/s, 
TS-175A, 85Mc/s-1,000Mc/s Receiver-Indica- 
tors, -9. Receivers, S-36A, "BiMers- 
145Mc/s, 8-27CA, 125Mc/s-220Mc/s. R.D.O., 
38Mc/s-4,000Mc/s. AR di 4 
40Ke/s-32Mc/s; 16/10, ete.—F Wright, 
4a, Nepal Ave., Atherton, ae [0019 


TEST hada“ 1+ 7) 1-1 pa AND 
ECONDHAND 


.C.221, as new, with charts, £50; camera 
gun, G.45, —Box No. 2514. [9362 


OLARTRON aoieeae & th mss. Do. 
10Mc/s, as new, £175 "et 
power supply 25-50dv. 0-300M/a, type S 51, 
MICOVAC elec. test meter, model 22B, £25; 

Mullard bridge type GM4140, £5. 
ORCOMI ‘als — pe model 1035. @50. 16- 
's gna. PSE ors, 
® ise-booMers.” £10: 


ion s, £10; t TFS1 
type TF144G, 1 - aashde/s, £40 


NI universal impedance on, type 
TF373D, £35; Marconi impedance comparison 
bridge, Peau 2E, £40; Marconi valve volt- 
meter T 15. 


BRAND new ex 

85Ke/s-32Mc/s, i ga Re or Ov 
D.C. comp lete with 20.—110, Luton 

Road, Chatham. Kent [9366 


GIGRAL eaeitie - oscilloscopes, output 
peters. Ek, comet, | frequency meters. 
mu ange me Et. ° 
- 8 vie. Ashville, < Od Hall. Ashville Rd. 
London, B.11. 1o0sé 


m5 equipment WANTED 
OPcnLcece oP @P.cA. Rat , uired; 
highest — +4 cc. 0, vor 
Lane, Hamm fact [0261 
a coubenanite 
pryss and sockets 


MORE than 1,000,000 
50 different rang ny 
-#, list on app'ica 
Surrey. Tel. 

INE ote jponstommate a oo coils 


for m akes, exac from 
25/- used, wand 45/- new; ison sat. f — vor — 


in stock, covering over 
British and American; 
ASCO., Nutnelss 


quote; just a few a oe exten- 
sive range in stock; id 2/6 2” D. & Dp. 
teleprone orders sent same day c.0o.d. 

se ‘e- ‘or above valve aoe, 


Sis, fe a 
1 Se eee duet 


etd ieee 
Bo tia., 28, Brockle 


$394, and 112, Camberwell 


short cut 


the Partridge Trans- 
formers you can 
use today. Save 
yourself time, 
trouble and money 


your equipment. 


Iustrated is 
a" 


electronic 
equipment. 


construction 
are available 
for High 
Fidelity 
reproduction. 


Make sure you have the 
newest Partridge cunioene 
information. Post the 
coupon today. 


— 


Partridge Transformers Ltd. 


ee Road. Chessington, Surrey 
Details of newest Partridge Types please 


eeeeeeece 


Sg 
NEW GRAM OC IMENT SOUND 


ECORD stampers within 21 days.— 
R Radiophoto, 43, y, -— BY 8t., Dublin. 


Pats 


H™ equipmen it tae 

playe ” make 
pO the High Hig! ia, ie, wil Cen 61, 

West ‘ar Oyun - xf "9304 

Cee dise recording mechanisms for 


alse compiee tape-disc be ‘aureet, Chas 


BEMONSTRE ‘ONS can be in Lon- 
.—For full details write Ts” Ltd.. 
Callers by appointment only. 10210 


ICA ’ 
1949).—For the better class tape recorders 
| A. industry, | music and private use: 


service; og ~®, for eed, /disc.—31, Peel 
1624, Studio. 


St., Eccles, Manchester. . , 
Director bend —. A.R.M.C.M.| [0122 
Tire nent "Teictunken ny Hemectograph & Fi i cord. 
TAPE E Decks; Wearite, Breneil, ‘Truvox Brad- 

™m 

R.C.A., Dynatron, * Muero- 
: Reslo, , Grampian & Tele- 


with preamplifier. chassis D 
ea watts tput—one of 
Smplifiers of its available; 


Minifiux, 
at at £38 /i5—offered at wit) . Pp. and p. 
FULL descriptive leaflets available on Bil Jove 


items. 
py ita) and enquiries invited 
END for (Si @ of other bargain offers. 


GRAMOPHONE AND SOUND E er 
SURPLUS AND SECOND 


ERROGRAPH 3A/NH, in ener ‘200; ex- 
cellent cond.—Box 2810. fo132 


RR wORoING tase: tape; $ save we up te 50%; os gana Se for 
—E. "G. ingsiey fe & (x 132, Tottenham Gouri 
Rd., London, 1. Eus. 6500. {0253 


oa re te ne 
Offers.—Price. Grimston , Tollerton Lane. 
Notts. (9392 


INNOISSEUR varigrove disc cutting equip- 

ment, 78 and l.p.; heated — suction 
swart Sesser and Connoisseur amplifier 
all in new oeneuen: — com mpiete with 
quentity. of h. 
terms.—P.W.B. ar 41, Cait i Leeds, 
Tel. 28559. (9383 


PRE-RECORDED TAPES 
os .. be 
send 2/6 treats on 
. TRS, Tele- 

orpagware Rd., ” Pad. 10080 
TAPE RECORDING, ETC. 

A your dealer for American Fe 
“Brand Five” recording tapes; 

tape value! 


arst tape ae 
pe Ltd., 


best 
* 10258 


offer comprehen- 
‘ge recording facili- 


Blackfriars St.. Man- 
[9386 


RENDEZvoOus RECOR: 
sive 78/45/33 tape to 
ties.—Leafiet "from 19. 
ches! 3. 


ter, 
APE dise_ recordi microgroove LP, 
from 27/6, 45 rpm aot guall bag 
¢ -hour ey ualiy: 6.8.e. 
or comory e! 
2444 
(9281 
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EXCLUSIVE OFFERS 


% Philips Electronic 5 digit Counters .... 


0 

x Trylon Latuce Ladder Towers, SUft. high 0 

* S5lt. 2jm. dia. Stee! Tubular Masts 0 

¥ B.201 Triple Divermty Receivers ...... 2125 0 
* Ferranti 7 kVA Sune Voltage 

eeeeseccceseccceseeeeses £35 0 

+e T-118] Tranemitiers eecccccccccece £35 0 
*% Westinghouse 30 kV, 100 mA, Cabinet 

variable from 2 &V.......... 275 0 

*& AM-8/TRA-1 260 watt Amplifiers. ..... #8 0 

* DPG-20 Direction Finders ............ £22 10 

£30 0 

#3 0 

£35 0 

£14 0 

£185 0 

225 0 

£250 0 

. # 0 

% Power Supply Units, 1.200 v. 200 m/a. 2660 
*& E.ALT. Power Supply, 7,600 v. 3.5 amps., 

GEES ccc cccsscccccscccccccccece £250 0 
* 38 Power Supply, 1,600 v. 5 amps., 

peunbenentiskesteesseseoce £130 0 

4 fola 2 XW Constant Volgs Trae as 0 

ey tiltne tied Oe terns tae £10 0 

%*& Airport Bunway Floodlights 1 KW £10 0 


RECEIVERS trom 15 Ke/s to 650 Mo/s, 60 kinds 
wailable. 


a 
TRANSMITTERS, 50 types, Mobile and fixed, up to 
2 cilowatts. 
CABINETS and RACKS. American and British, open 
and closed, 30 patterns from 12in.to 9ft. 

POWER SUPPLIES. Sa ee susie aivtag up to 
30,000 volte from standard and off standard inputs. 


TRANSFORMERS. pata te stock of all sizes 

to 20 EVA for power and 5 KW for Radio, Audio and 
Modulation up to 2 KW aiso, liste availabie. 

TELEGRAPH and eos SIAEPEOED ATOARATTS ot of 

for Morse. 

and 


one by you. 
RELAYS and CHOKES. 12 tons of American post-war 
just arrived—a to use and look at—ask for 


We have a large quantity of “ bits and pieces ” we 
cannot list—please send us your requirements as 
we cap probably bhelp—all enquiries answered. 


P. HARRIS 
ORGANFORD - DORSET 


TAPE RECORDING, ETS. 


RAND 7m reels 1,800ft 
B Long Play 31/-, Sin i,goort L/P ‘22/6, 
Sin 900ft L/P 17/6; other grades, x1 
16/6, Sy xes0rt 13/3, 5inx600ft 


12/-; Super 
. Sain 15/3, Sin 13/9; P. & P. 


ALVE cartons oF keen prices; 
send 1,- for sampies and list.—J. 
A. rs, in St., Bradford 1 


A*® OTHER special valve offer from Walton's, 
of Po. Any 12 (or 12 of one 


type) of > ollowing valves for only 20/-, 
car 

277, PEN46. 6B8, HD4, EFS80. EFSO, 
6D6, VRI8, EP91. 6F1. VR22, 2C34. EL32, 
6AM6, 10F1, PEN220A, Y63, VU111. 6AL5, 
6K7. EB34, KT33C, CV54, 6BW6, AC2 PENDD, 
VU120A, 6C6, EB91. 

ALL these valves are are new or 
ex equipment, in which elec- 
tronically tested before des .—Walton's 
a Stores, 15, Church St. » Wolverbamp- 


> ECLAIMED valves, tested and perfect, huge 
stocks, modern and obsolete, all one price, 


S/- plus 6d tage each; delivery by return.— 
Lewl Woodford Ave., Gants Hill, meet? 


VALVES WANTE 

wanted. any cenntity, best cash 
return.—Stan_ Wiilietts, wee » Span 
mwich, Staffs. Tel. *. 


— or Ame n, 
keenest cash 
in aaa 


T . og 


Lane, West 


LL type: of valves, 
a a, ne receivin 
prices paid —_— Pll, 
wr call Lowe Eusto! 
N.W.. _ "Buston 1636- 7 (9124 
westes. EXGmanes, ETC 
WS&NIE quad f.. old Elizabethan 
700L <= wD a 5 tapes, og Tufnol 
sheets, 10/-.—99, Beaufort St., Derb: [9370 
PROMPT cash offer for your pace brand 
new valves, eae. componente, test 
instruments, etc.—R.H.S., 155. Swan Arcade 
Bradf 0196 
ba oe of communications re- 
vilig®Old Hall, Ash to 
& Service. “ash le Old Hall, Ashville 
Rd., London, 8.11 4986. (0163 


go hee BR, wanted. aunt or instruction 


Gerrard 2504. ? (917i 


ROMPT cash for ro purchase of surplus 
stocks of televisions, tape recorders, radios, 


amplifiers and domestic electrical appliances 
of a, ©. aescription, svbstantial fun val 

Watling St., &hudehill, 
ae 5 lines) 


Blackfriars 
Bankers: Midland Bank, Ltd 
REPAIRS AND SERVICE 
OULTON’S OF BRADFOR 


LOUDSPEAKER, pressure unit, and pire hone 


in cartons, service and satisfaction guaranteed. 
—D. Boulton, 134 Thornton Rd., Bradford, 
%. Tai. 22838 (0171 


MéAas transformers wound to any specifica- 


MOTOR rewinds and complete overhauls; first- 
gees workmanship; fully guare ntee 
P.M. ELECTRIC Potters Bildgs., 


Warser Gate, Nottingham. "Est. 1917. el. 
54898. [0113 
undertake the manufacture of trans- 
formers singly or in quantities to an 
eeeeeeens all work guaranteed for 1 


LADBROKE Transformer Co., Ltd 
Harrow Rd., London, N.W.10. Tel. 


0914. 
igre .—Suppliers to B 
and leading radio manufacturers, 
single or Yong — y,— 4 delivery, home and 
export, rewinds 
Shirley. 


TRA’ FORMERS, Ltd., 
Solihull, Warwickshire. Telephone Shirley fous 


TRANSFORMERS to any eifcation, 
Singles, rewinds, small or large ba hes 
quick and ——_ service, Sompesiive prices, 

estimates , of post 

MESSRS. ewman & Son, Grove Crescent. 

South Woodford, E.1 [0330 
PEAKER repairs, “cones fitted 


+» _820a, 
Ladbroke 


fields 
ciock colle wr wound, guaranteed satistaction, 
prompt service.—L Repair Services, Pluckl 
Ashford, Kent 


Ersin 
MULTICORE 


in 3 : 
’ of .@ 
ore pr. 14 6.w.g 


Bib Wire Stripper and Cutter 


po oy so simple iq 

4 = at — : 
be used. 

® 8/¢ each (subject). 


2 Send nauged © mee y dey 
Copy of folder How 
@ Recordings”. 


See also MUILTICORE 
advertisement! on back cover 
any of 


bay Lamy items, they © Buassuke roy 


MULTICORB SOLDERS LIMITED 
HEMEL HEMPSTEAD, HERTS 


re he tase 


~( 


i! 


we F 
are 
eee 


ider- 
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five Your 
Records 


4 
Christmas 
Presen 


It is vitally important that the stylus 
| pressure should be correct when playing 
modern records. The Garrard Stylus 
Pressure Gauge has been designed to 
provide an inexpensive and simple 
method of measuring this pressure. 
The gauge is elegantly styled and has an 
easily readable scale visible through a 
| clear plastic window. It is accurate 
| through the entire scale, 0-12 grammes. 
j Supplied complete with 5 gramme 
checking weight. 


GARRARD orvenes saenens 
GAUGE MODEL S8PG. 


TEL. SWINDON 5381 (5 Lines). 


19/68 


THE GARRARD ENGINEERING & 
MANUFACTURING CO. LTD. 
NEWCASTLE STREET, SWINDON, WILTS. 


TELEX 44-271 


MISCELLANEOUS 
Fucctaican connectors. 
MORE than 1.000, stock. covering 
2p citar, rane, Brien, ind Ame, 
Redhill. Surrey. Redhill 5050. {9294 
SLATIONS, Russian, German, French. 
TeSs Polish —Box 2872. (9374 
ETALWORK, all types cabinets. chassis, 
capacity Set for émail ‘nilling and cap: 
PHILPOLT: METAL WORKS, Ltd., Chapman 
Bt Loughborough. foaos 
A. a-¥ rd ¥ 


P.V.C.) and sound-postc: 
.—80 (ilectronica). 4%, * ose Woe] 
8t., Du 
ABLE, full or random eet. a rh 
— ist peteans condui 


new catalogue. “Soritish 
Distributing, sel. c Green Lanes, London, (9381 


NOTICES 
HE ASSOCIATION OF PROPESSIONAL 
RECORDING STUDIOS. L 
a yy BE te 
e soun reco: —_ 
ip the eral Secretary, APRS. Fiat. 


reta Fiat 
. Arterberry Rd., London. 3.20 


0178 
BUSINESS & PROPERTY 
FRADIO and TV business for sale in main 
chive tettca toabiestnaied chan te Yasass Sian. 
ie- in Op on lease; 
—Details Box Ls . [9373 


store rooms and ey 
accommodation; price & 


pking or over H.. sab. and rental 
Paisre 
for partnersh 


A* opportunit or outright 
in en ¥O prosperous k-up shops 
Kent. T/O £20.000 p.a. expanding. Modest 
vate re! scheme for Radio 
udes bi apeles. ome o on _——- 
trical appliances Cw Oe xP = +t 


> essential. on Palip & Dana, ian, “ta "Baas | np 


togetber with living 
~y® ive ~. -e. 
balances). 


Ra, Purley. Tel. Up 


CAPACITY AVAILABLE 

ONICS engineers to a: industry 
Production with 100% inspection 

RADIO-AIDS, jg. 29, Market" “Street, 


Wat- 

ford (25988), Her' (0214 
ADIO components made to order.—Bel 
Sound Products, Marlborough Yard, N. Ao a 
MPETITIVE quotations given for EE 
— and production runs with uy 
control.—Cave, Smith & Co., Ltd., Hereford, 


9350 

APACITY available for the development and/ 

or production of mechanical and elec- 
ronic assemo.ies.—M.S.S. Recording Co., Ltd., 
Poyle Trading Estate, Colnbrouk, S.ough, Buc.<s. 
Tel. Colnmbrook 2431 (8 lines). [9369 


SITUATIONS VACANT 
* OUIS NEWMARE, Ltd. 


LEADING compeny in the design - auto pilots 
for liities 
at their deve.o ve-opment “Tacorateries st Croydon 
and have Jowing vacancies to be {filled 


mmed. 
ees and Assistant Engineers a de- 
gree or H.N.C. and experience in the field of 
sight “lectrical engineering electronics, “ee 
mechanical devices or se conductors, to moet 
4 t 


Galery commensu- 
eme. —Apdly 


ne fice: Louis ewmarx, Ltd., 
Works, Purley Way, Croydon, Surrey. 


EST and prototype engineers. 


WANTED by a Company of Industrial Elec- 
tronic Engineers for work on building and 
testing a variety of novel industrial control 
units, knowledge of electronics, keenness, en- 
thusiasm, and initiative of most umportance.— 
Please send full details of = and 
re F required to: Tec 
trol Ltd., Wilbury Way. Hitchin. Herts [9352 


IRELESS OPERATOR, ANTARCTICA. 


(0333 


JUIRED by the Government of the Falk- 
- Is.ands for one tour of 


24-30 months 
service in South Georgia. Salary according to 
age and e: ee in. Gale £420 rising to pe 
a 7%: accommodation, messing, fue 
and iight provided. Gratuity at rate ot £10 
for each month of resident service. Free 


ANDIDATES, under 40 yoom of age. must be 
able to joeive morse at 25 
m. and should be tamiliar with H.F. end 
transmitters and receivers. Candidates 


APPLY to Crown Agents, 4, Mill 
A fcr application form i turther 


ti . > le —-m brief and aug of 
ualifications an rience 
feference M2A,51108, WF. oaet 


HIGH QUALITY 
RADIOGRAM 
CHASSIS 


i | JUBILEE Mk. 2 MODEL. 29 GNS. 


= ut with a 
000 c.p.s. + 
(67-108 m/cs) win i Ful Vi 
control medium and long wave 
—y a - tape recording and playback 
3S am of pick-ups; a booster 
—- is o availad for low output pick-ups. 
te wide bass and treble con- 
Adjustable ferrite rod aerial on AM 
bands and magic eye tuning. Alternative 
matching for any loudspeakers. 


AF208 MODEL. 22 GNS. 


An AM/FM chassis provi 
put and ey the full VHF and medium 
wavebands. this is the most 
economically —_— eases we have ever 
produced, hand-built construction, 
superior dnish and high quality components 
are the same as those used for our more 
expensive models. Inputs for all 

of crystal pick-ups and for tape recording 
and playback. Separate wide range bass and 
treble controls and alternative matching for 
any loudspeakers. 


5 watts out- 


See also our advertisement on page 6“ for details» 
our high fidelity stereo chassis. 

Post this coupon or write for descriptive literature 

or call at our “1 showroom for 

demonstration. including Saturdays. 


tN RR OR TEE 
REMI: 5... sncacambladtyosocsihecae 
IO LM wc 
ARMSTRONG Whitvision CO. LTD. 


Warlters Road, London, N.7 


Teleph NCRth 3213 
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COYNE’S NEw 


PIN-POINT SERIES TAKES 
HEADACHES OUT OF ALL 
SERVICING PROBLEMS! 


TV troubles 

in 10 minutes 
Find the exact sound or 
icture trouble in ANY 
V set from 700 possi- 
bilities! Latest editio: 
has 332 of solid ps. 
servicing ation; 300 
diagrams, check ckar‘s! 31/6. Postage 1/-. 

SPESIAL OFFER 
Circle Book No. 1 on coupon, send only 16/3 
after 7 days, and 16/3 in 30 days, making a total 
of 32/6 including postage. 
No. 2 


Pin-Point 


Transistor 
troubles in 12 
minutes 
Trouble-shoot — 
type of circuit in AL’ 

torized 


120 check charts. 47/ 16. 
ay 1/6. Circl: Book 
0. 2 0.1. Coupon. 
Simple Check Chart 
System Saves Time 
These amazing practical handbooks with an 
ENTIRELY NEW METHOD 
show you how to find the trouble in ANY TV, 
or transistor circuit FAST! Index tells you where 
to look; famous Check-Charts help you to 
pin-point the a trouble in minutes! These 
on the job books q aay oe for themselves in 
profitable new felons valuable time saved! 
TRY ANY FOUR BOOKS 
ON NO RISK FREE 
TRIAL OFFER 


Ne. 10. Coyne Technical Dictionary 
No. 11. Television and Raaio Handbook 22/- 
SEND NO MONEY, 

USE TIME PAYMENT PLAN AT 
NO EXTRA CcosT IF YOU WISH 
— ey 


MAIL COUPON NOW FOR 
FAST RETURN SERVICE 


TO: 

SIM-TECH BOOK company, 
Mail Order Division, DEPT. W.4, Gaters 
Mill, West-End, Southampton, Hants. 


()Rush the books circled below for 7-day FREE TRIAL 
as per offer. 


aes ee 
WOT SATISFIED. 


SITUATIONS VACANT 
PtrMooTn and Devonpert 
B.a&., F.R.1.C., 


CIPAL: §. Bailey, 
ax AaB as B. 
a Ul possible, assistant 


Grade A, for Raato Officers’ cow 
rtunities for taking other radio a 
electri courses within the Electrical Engin. 
eer’ Departes ent. Candidates should id 
P.M. a Tele hy certificate and 
Ministry of Transport ar Maintenance cer- 
tificate. ‘Bea-goine and/or “teaching experience 
are added qualifications 

SALARY £520 £27/10 to (£1,000 per annum, 
with for app experience, quali- 
fications and trainine. 
FORMS and particulars (s.a.e.) from Clerk 
to the Governors, Education Offices, Cobourg 
St., Plymouth, to whom they sbould be re- 
turned as soon as possible. [9388 


ONDON COUNTY COUNCIL, Norwood Tech- 


ey College, Knight's Hill, 8. 
REQUIRED, assis.ants | rade B in the Depart- 
men: of Tel d 


an 

due to p ti The Depart- 
ment combacke full- x me | courses in telecommuni- 
cation and electronics, radio operating and 


at 
radio and television servicing, a —_ 
ee s Du 
woul 


= 
g 


experience; appointments temporary in the first 
instance.—Application forms from the Prin- 
cipal; enclose self-addressed ae envelope. 
Please quote (FE3a/WW/2968/1). 


Corgan London firm requires competent 

organiser of postal and equipment sales. 
fe immaterial, refs. wanted. Part-time appli- 

Salen considered.—Box 2462. (0133 


GeRvics engineer, Spies with professional 
recording and audio oucigment St, North 

gine ~eymee age By and tse dio mem, F 

n.— 


pee age manager daniel must be ro 

class, and able ad —— og and a 4 
work, service office a renepors ; salary £1,000 
to £1,250, according “s ability. —Box a9 


ADIO mechanics.—Permanent and pension- 
able vacancies exist for young men ex- 
perienced in the assembly, installation and 
testing of HF and telecommunications 
equipment. preferably in connection with avia- 


tion und services 

STAFF will pe based at the Engineering Divi- 
sion of t pany, address below, but their 
main duties will take a pence overseas for varying 
periods installing telecommunications equip- 
ment. Whilst » aeennees @ generous daily 
allowance 


EX- SERVICES pe personne! of —. —~ cate- 
a . 


Middlesex. 


ae ey Radio and Electrical Engineer 
equired to take conical # Servicing Work- 

shops." Installations and M {fications in British 
and American Aircraft. App yi 
Manager, Western Airways, L The so 
Weston-super-Mare. [9389 


LECTRONICS engineers: Men or women 
with at least O.N.C. _ Ay ed experi- 
ence to do final tests pection on & 
wide range of high accuracy jt These 
e. sitions with pension 
* facilities. umes Cc 
(0124 


. Hayes Rd., Southall 
10263 


ProeeTo" & Engineer required, experienced 
hin age 27. 


ary experience and 
oat cations, paee write in first instance 
with brief details to Works Manager. cechpe- 
graph Electronic Products, Ltd., Uppe ie 
Fleet. Hants. "19 90 


ADIO and Radar technicians required for 
operation and maintenance of the radars, 
Ground control and airborne radio 


y=Sonic V Portableas 


TAPE RECORDER 


@ Manufactured with finest British materials. 


@ All frequencies within the range of 40- 
000 c/s. 


@ Can be used as a straight amplifier having 
two ane to which 5.3 watts are de- 
livered (max. rating 9.5 watts). 

@ 3-speed recording on four-track tape. 

@ Erase head can be switched off to enable 
superimposing of recordings, etc. 


Price of twin track, complete with crystal micro- 
hone, tape, spare spool, telephone adaptor, and 
lead with jack plugs for 47 GNS 


recording radio or records. 


FOUR TRACK MODEL 50 GNS. 


GENERAL SONIC RADIOS 


92, Caledonian Road, N.1—Ter. 0322 


METERS 


All makes of Single and 
Multi-range instruments 
repaired and recalibrated. 


* Prompt Service 

* All work guaranteed 

* Priority for urgent 
or le 


A NEW RANGE OF METERS 

24” TO 5* SCALED TO 

REQUIREMENTS. DELIVERY 10-14 
DAYS. 


E.1.R. INSTRUMENTS LIMITED 
329 Kilburn Lane, London, W.9 Te/: LAD 4/68 


with the 
operation of pilotless eH , Aeply, stating 
experience, to: Short Brothers Harland, 
Ltd.. The Aerodrome, Llanbedr, a 


EST engineers.—Applications are invited 

from test engineers with previous industrial 
experience of testing radio communications. 
receivers and transmitters: successful applicants 
will be offered posit: on the companys 
permanent staff: starting salaries commensur- 
ate with qualifications and experience.—Apply 
in_ writing. giving full_ details, to Personnel 
Officer. Redifon. Ltd., Broomhill Rd.: S.W.18. 


[0252 
IRCUIT ,Destenane om Circuit Lenoratory 
C En required for design and testin 
of automatic telephone exchange. systems an 
i similar projects. C; ates should have 
ad previous experience of this work and p 
tera ave a. east r an inter- 
media’ ‘ou . . now- 
edge Crossbar iteh: Be 
would be an advantage, pa! 
to * ee ay races © pension P—t4 after 
qua 


WR. 1S hi x if Personpel, Manager. 
qrger-ense. 

Tel Persone ala 

quoting Ret. ay ‘ 


5 Hanway Place, London, W.1. Tel. MUS 7472 


— TS —_ = T 7 


ee eS 


terials. 
of 40- 


having 
re de- 


e. 
enable 


micro- 
or, and 


iS. 


iS. 
10S 
0322 


onk 
md fo: 


iS 7472 
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NO* 
DOUBTS 
FOR 


Duode owners have no doubts. They know 
that they possess the most NATURAL, satis- 
fying source of sound anyone can wish for. 
They know that their Duode is the finest 
investment possible, because it is never 
entirely out of date and as each group of im- 
provements takes shape as a new model, 
their own unit can at a very reasonable cost 
be brought right up to the latest standards. 

A customer who has just tried a new Duode 
under our home test plan writes—‘! put 
it into my cabinet in place of my existing 12 
inch unit and the difference was astonishing. 
Here is a Money Order for the balance due, 
and my thanks for the opportunity of dis- 
covering here at home what good reproduc- 
tion should be.” 

If you also want good sound, long lasting 
pleasure and the satisfaction of knowing that 
your investment is gilt edged, write now for 
details. 


DUODE SOUND 


REPRODUCERS 
24, Dingwall! Rd., Croydon, Surrey 


“AS- N U” 
REGUNNED T.V. TUBES 


Supplied from stock, and despatched 
by British Railways same day. 
COMPLETE NEW GUNS fitted ‘in 
every tube and fully guaranteed for 
TWELVE MONTHS. 


Mullard Mazda 
12in. £410 0 £410 0 
I4in. £415 0 £5 10 0 
15in. £ 00 
16in. £610 0 —_ 
17in. £5 10 0 45 17 6 
lin. £8 10 0 £8 10 0 


Plus 10/- carr. and ins. 


Other types available. Please contact: 


J. P. WRIGHT 


la Shotton Street, 
Doncaster. 
Sole Distribution Agent 
Phone: DON 2636 or 66252. 


SITUATIONS VACANT 


essential. Tours 
verseas up to two years, followed by 
home leave.—Write with omy pore portion. | cover- 
ing any. time spent Yn the a4 
ACANCIES for pensionable Radio/Radar 
Technicians (*‘ Technical Officers ’’) in the 
Department Foal ns z. and Power, a 
Age iimit: rs. y scale: £455 (at 21 
zens ot cat to 80, etd p to £630 o oar 
circumsta: experience 


noes. 

tenance of V. BP radio and/or radar 
equipment is essential.—Application spree. etc., 
from Secretary, vil oat ice Commission, 45, 
Upper O'Connell St., Dublin. Latest time for 
receiving competed t aprtication forms: 


th Janua 
AERADIO 


22 


FuTERMATSONAL 
periodic vacancies overseas for Radio Tech: 
nicians, City 5 — catastnegiane La 
i 


an tag as 
coneteress £4 rience installation /mainten- 
pace mn w/medium power comms. 
Eq viapblieations ex-service personnel 
of “ally. s ski categories welcomed; posts 
permanent 10) y 
modation is provided with tax free emoluments 
uated to local conditions: additions) marriage 
S an 
¥ ‘generous U.K. leave. 
apoly in writing.—Personnel Manager, 40, Park 
10262 


A R Ministry require 2 engineers Grade III s 
mm: .A.P. 


or ion design radi 
on radio navigational aid sy: 
of ancillary cqutpmnens for such 
systems; quals. recognised eng i, 
er training, and cor 

E., or equivalent or exempting 
sound knowiedee | a Piao tat. $5 

ig; salary 


g Street, Lon 
a w. 1 pronase D776/0A; closing date 21 Janu- 
[9387 


DST RE OF AVIATION require Coggrtonl 
engineers as assistant signals office 

Posts mainly in London, but some in provinces. 

Subies "include planning. evaluation, instailation 

rvision of operation and maintenance 

of civil aviation telecommunications and navi- 


mon! 
(c) For Axiom 300 or the 


be ha Sa “rr Price 1446/8 


or T1/- depos 


34 month’ 


=7maLnT Somes 
Only 5% interest charged on Credit and HELP. Terms for 
equipment. 


ShoasssoaSoSker 


d: 


gational aids at airports and telecommunica- 
tion cent: als.: ist or 2nd Class Hons 
degree in r Eng g. A.M. 
or A.F.R.Ae.S. Candidates with Parts I, Il ong 
Ill of . » Or Parts and 
A.F.R.Ae.8 equivaien. or of high profes- 
sional sitainment without these quals. con- 
sidered. Selery le: £690 (at age 23) to 
1.300. Slightly lower fo. women and for 
ts outside London. Promotion Pp — 
Further details and forms trom Ministry of 
Labour, i Scientific Register (K). 


ica. egis 
26, King St., London, S.W.1, quoting D. a 5 


SITUATIONS WANTED 
REMAN aerial rigger, driving ae iy 
references, etc.—Box No. 2570. 367 
E*ornre. experienced radio, weeaan o/ 
Vi radio telephone/cinema sound 
., situation, pref. field; own transpo. ort 
Box 2785. proses 
OUNG man, 32, public school education, 
severa! years exverience of TV servicing. 
previous travelling = pevtemse, requires bonnes 
as saleS rep. to or component 
Marshall, 223, ‘Doberoft Rd., Sheffield. {9871 


TECHNICAL TRAINING 
RAp10 and television servicing. 


HOME-STUDY courses with special schemes of 
eS work are available from the Pembridge 


a Tntroductory course for beginners. 
dv: course covering 


Cert'ficate 5 I preparation). 
DET. The Pembridge College of 
Electronics. 3A, Hereford Rd., London. W 


10 
RAINING in radio and television servicing. 


NEXT full-time ore-vear course commences on 
January 3rd. Recognised by R.T.E.B. for new 
radio and television servicing certificate ex- 
aminations.—Details from: The Pembridge Col- 
lege of Electronics. 34A. Hereford Rd., London, 
W.2. 10257 
EARN Radio and Electronics the New Line i 


earn e 
w.w. ion Radiostructor, 40, Russell St., Read. 
ing, Berks. [0941 


2310 0 84/- 22/7 
2910 0 118/- 28/ 
-. 8211 0 180/- &1/ 
2910 0 118/- 28/ 
+. 88910 0 168/- 87/11 
-- 9910 0 158/- 387/11 
23 15 05/4 22/10 
301 23 18 95/8 23/- 
Garrard 4 HF (Mono) ...... 1s 98 74/- 17) 
Garrard TA Mk. TI (Mono).. 8 10 “- 8/ 
Garrard 4 HF ( es Kl 76/11 18/ 
Garrard TA Mk. I] (Stereo) .. 9 411 37/- 8/11 
Garrard 210... wee eee ose 1218 60/8 = 12/ 
Collaro RP 594 (Stereo) ...... 11 18 47/8 = lis 
Decca FFS8 - 21 0 0 84/- 20/ 
AMPLIFIERS 
Leak TL - 418 1388/8 5 
Rogers J 17 0 68/- 16/4 
Leak 55 8 221/10 63/3 
Quad 7 0 280/- 67/2 
Jason 40 19 163/10 39/4 
TUNERS 
Leak - 8815 © 185/- 22/6 
Acoustical - 2817 6 1165/6 27/8 
is -16 110 OF 14/7 
A ng . 90 9 O 1281/10 20/3 
; u's 0 ims an 
TAPE 
Brenell 3-Star Recorder .... 6018 0 /7 88/65 
«| a WE. nsec 29 8 0 1117/7 58/3 
» Mk. V Amplifier -% 00 8. Bi. 


wes wen om STEREO OR MONAURAL. Aft. wide Record 
17 x 16in. Control Panel 15 x — 

Tyran Grille, teal ogg es with full length motor 

omitting Price £22/10/- or 90/- deposit 

and 9 payments “41! 


Write for lists ~ Equipment, Cabinets and Enclosures. 
wane in supplying any equipment currently 
tra’ ymouth T 


ITY & opine (electrical, etc.) on ‘No 
Pass— terms, over 9: 
—For deta at modern courses in all branches 


applied electronics, 
ss —— 
—free ) 
29 Wasnt? Lane. London. W's. Peat 


of electrical engineering, 
automation, etc., send for our Pla ter 
free 


S88), 


availa Demonstrations at our We: ‘errace 
» —¥ Products are supplied in oak walnut 
and mahogany veneers finished in sbade req 
Delivery ie England and Wales. I~ 
r Hi-Fidelity Showrooms st: 
94/86/06 Wermouth Terrace, off 
LONDON, E.2. : BHO 600: 
8b bours: Manday: ~ a 3 Bw to 5.30. 
Late night Wednesday, 7 
Directions: No. 6 bus from Live Btatics to 


A. L. STAMFORD LTD. (DEPT. G4) 


186 
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SOLDERING 
EQUIPMENT 


BY LITESOLD 


(REGD TRADE MARK) 
PRECISION 
INSTRUMENTS 


Co ive ran 

Rob ae one Reliable. 
t weight - pi 

henaion mae sizes 


6/7 v. to 
. Prices from 


ALSO 
= pk CABLE 
STRIPPERS. 
@MINIATURE 
SOLDER POTS. 
@ HEAT GUARDS. 
@ LONG LIFE BITS. 
7 ADAMIN™~ 
range 
pox Po solder: — 
instruments. Weights 
from i-oz. Bit dia. 
a. _— you had 


Brochure S5 on request 
from the sole proprietors 
and manufacturers with 28 
ae igh experience in this 


LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey | « 


Phone: CROydon 8589 Groms: Litesold Croydon 


To our many friends in Communica- 
tions, Electronics, Educational and 
Medical Establishments here and 
abroad, we wish Hi-Fi and 
Prosperity throughout 1901. 

A.A. TOOLS 


197A WHITEACRE ROAD, 
ASHTON-UNDER-LYNE, LANCS 


RESISTANCE WIRES 


EUREKA-CONSTANTAN 
Most Gauges Available 


NICKEL-CHROME MANGANIN 


COPPER WIRE 


ENAMELLED. TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 


B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets, 
EBONITE and BAKELITE PANELS. 


TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS 


SEND STAMP FOR LIST TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
Phone: CLissold 4688 


TECHNICAL TRAINING 


Sty, ihe. television and nies with 
the 8 largest home re tion; 
Brit.I.R.E.; City & Guilds; 3. «1 €te.; also 


ti ith nt; 0 
— courses, with. my uals beens : 


—Wrike 
dost ee 
Tuit! ON 
OYAL TECHNICAL COLLEGE, SALFORD. 


DEPARTMENT of Biestriogl Bpetneerine. 
HEAD of ae J. HH. leanne 
M., Ph.D., EE, Sa . 

A COURSE of six > teste res 
ELECTRICAL Insulation owill 
cueedert at 


1961. The f 
Purther details may be o 
of the Electrical nginesring Department 


9364 
LL-TIME courses for P.M.G. ‘and Radar 


iven on 


C.G.L.I., A crcomomunienys ons and 
Maintenance a gg ion 
College of Technology, (orl 

'V_ and pete -4- 3 a. I.R. s.. City and 


‘oullds, , R.T.E.B. Cert.. etc., *No Pass 

Fee "’ terms, 

details of exams. and home tra courses 

(including epotiog! apparatus) in "all branches 

of ra and electronics, write for 148- 

page , FF. ‘ee—B. (Dept. 

29. Wright’s Lane. London, W.8. 
IND TV set troubles in minutes from that 

reat book, The Principles of TV Receiver 

ll book houses and radio 


E., 20, Fairfield Rd., London 
REE from the I.P.R.E.: Syllabus of famous 
radio and TV courses; membership condi- 
s sampte copy The Prac. Radio 
st free.—Secretary, 20, Fair- 
N.8. [0088 


IRELESS.—See the World as a radio officer 
we ae Merchant Navy; short training 
period fees scholarships, etc.. available 
raing “and day students: stamp for prospec- 
tus.—Wireless College, Colwvn Ray. — 
ADIO and TV servicing. al) aspects fro 
basic fiineiple les. T ee coaching itor 
ity & Gull é I.R.E.. 


dy at home 2 highly Pratigied Guano 
No books buy. ae for free prospectus 

stating subject. 1.C.S.. Intertext House. 
Parkgate Rd. (Dept, 442A). London. S.W. i 


33 

yA yy na Why" of Radio and Electronics 

asy by a new, no-maths. Praciical 

—b— - Postal {nstructions based on hosts of ex- 
ments and equipment buildings carried out 

at home. New Courses bring enjoyment as wel) 
as knowledge of this fascinating subject.—Free 


brochure from Dept. W. diostructor. 40 
Russell Street, Reading, Berks. [0240 
-M.I,Mech.E.,  A.M.Brit.1I.R.E., 
Guilds, G.C.E.. etc 2 erm pay and 
security: ‘No Pass—No rms; over 
successes—-For details of exams, and courses 


troni etc., wie a i68-pace, andbook— 
free.—B.I. 29. aWrl ht s 
Lane, London. fois 
BOOKS. “iNeTRUCTIONS, etc 
ACK issues of “ Wireless vee: almost 
complete, from 1947 to ones? 
Buyer collects from 54, Hillfield Rd., N.W o. 
'ELECOMMUNICATION Technician ‘ext- 


books; Telecomm Principals A and B, 9/6 
.f.; Telecomm Maths. A and B, 6 p.f.— 
iddiford, 384 Tilehurst Rd., Reading, 


Berks. 

9215 

oF an use ex-Gor, lenses and um, Nos. 
/6 ea.; lists free for —H. W 

English, S89, Rayleigh Rd. Hutton, ‘Brentwood, 
ELL by st—receive cash by t! Learn 
meu crder trading. unlimited trade expan- 


ston; Mailmethods Manual —— ow, details. 


s.a.e.—Mailmeth ds (M.15) 170, Old 
Christchuren Rd., Bournemout bh [9330 
w. 


NTRODUCTION to Valves By 
types of radio valves 


valves and how they work. 8/6 net from all 
booksellers. By post 9 3 from Iliffe Books Ltd., 
Dorset House. Stamford St.. London. 8.E.1. 
BACS or Nomograms.’ By A. Giet. 
Transiated_from the French by H. D. 
Phippen and J. W. Head. Most engineers have 
made use of nomograms at some time in their 
careers, and are ful:y alive to the fact that 
they are a very convenient too] when the same 
formula has to be solved repeatedly for several 
sets of variables. It is fair to say, however, 
that ony a@ small proportion of even those who 
habitually employ nomograms know how to 
construct them for their own use. Most of the 
comparatively smal] literature on the subject 
is written for mathematicians and is extremely 
difficult for the practical engineer to compre- 
hend. Thi K is essentially practical, and 
not only demonstrates the gy and v = 
applications of the abac or ae 
shows how even those without “high “special - 
ized mathematical 


their owr. — 
sellers, By 36/- from Iliffe Books Baas 
Dorset House, Btamtord St., P— &, 8.E.1 


SERVOMECHANISMS 


An intreductien to the practice and theory of 
elosed-leop position-contrel systems, with 
an account of methods of data transmission 
and computation, 

By P. L. Taylor. 


42/-. Postage 1/6. 


PRACTICAL TY TROUBLE-SHOOT- 
ING. 18/6. Postage 9d. 


THE ANTENNA by L. Thourel. 70/-. 
Postage 1/6. 


oer. OF PROBLEMS IN TELE- 
COM NICATIONS by C. S. Henson. 
25/-. feats 9d. 


USING TRANSISTORS by D. J. W. 
Sjobbema. 15/-. Postage 6d. 


BASIC MATHEMATICS FOR ELEC- 
_— by N. M. Cooke. 58/-. Postage 


ELECTRONIC COMPUTERS. Principles 


and Applications, by T. E. Ivall. 25/- 
Postage |/-. 

REFERENCE Poy FOR RADIO EN- 
GINEERS. 4th ed. 54/-. Postage 2/-. 


ae VALVE DATA. 6th ed. Compiled 
by ““W.W." 5/-. Postage 9d. 


THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKISTS 
of British and American Technical Books 
19-21 PRAED STREET 
LONDON, W.2 


Phone: PADdington 4185 
Open 6 days 


NYLON > P.T.F.E. 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
No quantity too small, List on application. 
BRASS - COPPER - BRONZE 
ALUMINIUM: LIGHT ALLOYS 


H. ROLLET & Co. Ltd. 
6 Chesham Place, S.W.1. BELgravia 4300 
ALSO AT fever. BIRMINGHAM. 


TAPE RECORDER 
SOUND HEADS 


Monaural. R/P & Erase. 
2 Track Stereo. R/P & Erase. 
4 » ” R/P & Erase. 


HOME & EXPORT 


Full specifications, technical data, 
with samples available to the 
Trade on request :— 


BRADMATIC PRODUCTIONS LTD 
124, ALBERT ROAD 
BIRMINGHAM, 21 

ENGLAND 


| 
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BOOKS, INSTRUCTIONS, ETO. 
ADIO "| Bditor, F. 
MS} “pcan Regareen seot acertie: LEWIS have the 
pa gleams Bay 3 
1 
eory of authors ani 43 collaborating engineers. contain- 
5, with “th -Y- FI for or 
mission Ki l 5 . in esti iP design and application of 
| been + ~ A to limit the work ue 
“ RECO ” TRANSONA:3 (3 transistors) reasonable size. /= from all booksel 
tage 1/6. | M/L waves. Ferrite Iliffe Lid., Dorset 
rod aerial. Tuning . 
oor. | | Enemey tens & Sore Then. og, Sacto meee »_,ae| EXTENSIVE RANGE OF 
. ight an adio of * Wireless World. = 
Luxembourg too. four articles reprinted trom popular “ Wireless CABINETS FROM 4-7-6 
70/-. | Complete ee with series. in which the author 1 £ 
. easy-build plans ws that a 4 
and *‘Sonotone”™ ts apparent 
TELE- miniatureearpiece. & + book. volume deals 
Henson §5/-. Post etc. 2/6. basic ideas: circuit elements and tech- 
' ‘ ” 5 and 1 
. we WOW! RECO ie ch a six vext- c for the, student. retrester burse for 
and « diodes). M/L bined: 25). 5/- net from all booksellers. By post 
ELEC. waves. Sens.tiviry 26 4 from Iliffe Books Ltd., House, 
of a super-hui (2 KF Stamford St., 8.B.1. 
Postage stages) Tonal qual- 
ty ot a Tkr. —. 
formance as Tran- 
acie sigen-3 but full l_ud- 
sae tee ||| INSTRUMENT 
9,000 lines 3in. loud- 
© EN- speaker wii: iui.-.one output. Wihout doub. 
tage 2/-. the finest value i cransistor kits today. REPAIRS 
: led Competitively priced a. é0/19/6, post etc. 
wens ee sss ae DON’T WAIT. TAKE ADVANTAGE 
RECO” TRANSIGEN-3 (3 transistors). ||| five PRICES AND GUARANTEED 
“i a * rs Iv ‘ 
M/L. waves and 18, REPAIRS. . 4{ THE CONTEMPORARY 
igh-gain ferrice } 
C0. aerial Bn ar = ee oor in the repair and conversion {Price €11.11.0 
wan) stage. nm ing i 
STS test (50 miles Lon- ||/] MULTI-RANGE METERS. Re ten Steet Gaeeeey Cabinet 
| Book don) tuned in Home, AMP-VOLT-WATTMETERS. can be supplied in Oak, Walnut or Mahogany 
‘aie Light, Thira, APN, Radic Luxembourg and ELECTRONIC AND ALL ALLIED veneer and has a waxed semi-matt 
r many others at good he.dpt:one strength A MEASURING EQUIPME This cabinet can be fitted with any of the latest 
really fine transistor kit complete with easy- SPC. LABORATORY SQUIPMENT. Hi-Fi units. 
build diagrams, and “Sonotone™ min ear- 
piece «¥/6. Post etc. 2/6. (Case 64 x 44 x Itin.) LEDON INSTRUMENTS LTD. 
96, Deptiord High St., London, S.E.8. 
“RECO * PFUSH-PULL FOUR (4 tran- TIDEWAY 2689 
_ sistors) M/L waves 
with 2 5/W coils iree 
; upon request. 3in. 
= HIGH-GRADE speak- 
—) er affording fine ona: O 
WIRE quality Ferrite rod oO 
sien. | aerial. Bias sensiti- 
| | vity volume control. QO oooooooo000000007 
Sys | | | sbeit, daarme C) 8 COVENTRY RADIO LTD. 2 
| y-bu 
£4/19/6. Post ecc. 2/6. (Uses 44v. flash-lamp || [7 O - Oo 
: battery.) mH Soaoocoo000000000 
“RECO” PUSH-PULL FIVE (5 tran- 183,191 Dunstasie Road, LUTON 
ace! sistors). M/L waves and T.8. Indoors ‘= 
er outdoors chis brilliant radio brings oO Audio & Componen Speciausts Esi. 1925 
} some and se - your 0 
inger tips. in. Golden- Tone Speaker. 
ne Ferrite Rod Aerial. EDISWAN XCIOI's || THE GROSVENOR 
(350 mw). Push-pull output stage. Gleaming Price £19.19.0 
R pale ‘e —— case ie —— in im - you are unable to visit us at 
ced. Complece kit with easy-build diagrams tel, sed 101 4 Copy ol our This elegant cabinet is available in veneered figu-ed 
€5/19/6. Post etc. 2/6. Oorset customer O faut end shed to a high gloss in a medium 
5 writes:—"* Makes fine car radio." i= HI-Fl CATALOGUE onde. . Geld embetumactes a an attractive 
Of SUU items 70 pages. feature of the design. 9n. black legs are normally 
“RECO” SUPER TRANSIGEN-4 (4 O Price 1/+ plus 6d. postage. fitted. A three sliding door system reveals cmple 
tr i s) as Tr but with 3in. 0 storage room and space for equipment. 
ase. speaker. ‘Complege| = Ente Post etc. 2/6. a 
XAI04, i 101 101. _—_ -_ 
ase . , oO JASON KITS | Two NEW LEWIS CATALOGUES:— 
“RECO” AMAZON-3 3 transistors). Everest Portable Radio »y 
ase. Medium waves with 2 S/W coils upon request. O Tenens | Oa The Cabinet Catalogue 
£13/19/3—6 Transistor. xs 
Tonal quality above average. Sensitive reflex oO 7 Tr | < The Equipment Comparator | 
circuit. Complece kit with supcr “-. repro Bg re Transistor. aes Catalogue 
{ ducer and attractive plastic case i=, post MEP WES ccecdecscscsccsccccncess 
po 2/6. 4 Tuser EMTS .... 29 19 0 | bomen we { assist your choice of cabinet and | 
All transistors used in our kits are Tuner Mercury 2 ........ £1914 0 Pleo ind me detail catalogues 
ata, lease send me ils of your two new catalog 
0 EDISWAN FIRST GRADE. CJ Stereo Amplifier JSA2 ........... 813 19 © - 
the Overeens customers please add 3/6 extra for J) [7] Tuner JTV2K........c.cccceeeeeees £12 19 0 OME crocesecssscocccccccccvcesssesssensersssensancoss 
post. she 
: are Tuner Argonaut AM/FM Tuner... £10 10 0 
Circuits only and parts price list 2/6 for 6. . + Argonaut Radio Receiver $11 11 @ ‘ 
; LTD AFTER SALES SERVICE O 
RADIO EXCHANGE COMPANY 5 LUTON’S HI-FI CENTRE 
27 HARPUR STREET, GEDFORD. 5 Tevepnone Luton 7388/9 
(Oppesice Co-np) Wiaae wey 5 { 100 CHASE SIDE, SOUTHGATE, WN.14 
er eS Oe A | Telephone: Palmers Green 3733 
ee eee ee 
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345 HORNSEY ROAD, N.19 
ARC 4107 


HARRINGAY SUPPLIES | 


radio with 
TECHNICAL 


masts SERVICES 
and for 


e 
aer.al Standard Tubular 


Stee! Masts 


RE-ENTRANT 
LOUD HAILERS 
Dia. 15in. Heavy Duty Ali 
Metal, and unused 


, new 
£3/10/-. Carr. 10/-, 


MOTORS 24v. AC ee 
tv. ACIDS. equipment } °;:: 
x lim. x 2fin. long. 12/6 each. Rhombics 
Dipoies 
As supplied to: Foided Dipoles 
Vertical Radiators 
pp U6. =. Government Depts. ‘T’ Aerials, Single 
yee & Maltiwire 
in stock. Overseas Transmission 
ansrormens | Administrations. Line Equipment 
Pe ageh . — Terminating Res- 


Major Oil Companies. 8 stance Units 
Lead-in Insulator 


. 3 A. out 
17,6. 210/259 in 
300-0-300 v.125mA | | eading 


Se cba cack | Stanttntiacere of ~~ eee 

v. out, janutacturers o 
92/6. 220'40 v. | Con munications Radial Earth Sys- Best electric soldering irons in the 
in, 4 v. 6.34 A. tems business — first choice with Industry 


Postage 3/- in the | Equipment. 


Svstem Planning 
Pots 10K, 10k Wire, 2.5K 2 m. 25K Lin and Log, .05/.25M 
= each, post 6d. Tygan 


for over 25 years. Full range available. 
Fret 2/- sq ft. and Instalianon 


25 watt mode? illustrated. 
For leaflet write: 


GABLE DIVISION 


Associaied E.ectrica) Industries Limited 
Distribution Equipment Sales Department, 
145 Charing Cross Road, London, W.C.2 
Tei: GeRrard 8660. 


200/250 v. in, 30 v. a lg tent Ry v. in, 
110 v. 100 watt out 17/6, post 2/-. 200/250 v. in. net v. 
3.04 out £4/10/-, post 5/-. 


io ene ee eee m woneer | Couth Midlande Construction Limited 


‘DISTRIBUTION BOARDS’ 12° x 6” fitted with 200/300v. AC 
volt meter, two 13 amp fuses, two 3 pln output sockets. 1 | ROMSEY RO., CAONAM, SOUTHAMPTON 
SS 


RACKS & PANELS 


REBUILT TV TUBES 


WALTRAE pocket bs audio — transistorised, 
FULLY GUARANTEED 12 MONTHS Se a eae ceetnas alee ceeutt 
Complete he Gun co in apne Tube pn £6/10/- — - 
iis... 85.0.0 Sagat a en open and enc.osed, to = 7 
15”... 2285.10.0 | 2 ee * $558 or customer's specification pg piled on ples with bend 
immediate Deliv: “SOUND SALES LTD. mn screened lead. etc. Mono £5, Stereo Bylo. 
Carriage and Insurance 10/- extra aubject. 


Works & Laboratories. 
West Cuan. eat Surrey 


Pull technical literature. 


NU-GUN TELETUBES LIMITED ermineTon A000HTIC LABORATORIES Up 


inset Teophone: MOUntTiee ‘3003 =e rnham Farnham, Surrey 
instrumentation at its best . . . % 
REBUILT T/V TUBES LOUDSPEAKER 
p 12”-14" £4 15 0 15"-17" £550 ENCLOSURES 
‘ 21° 47 150 AND 
ALL TUBES GUARANTcED FOR 12 MTHS. 
= ne 15]. ALLOWED ON YOUR OLD BULB. AMPLIFIER CONSOLE CABINETS 
CARRIAGE AND .NSURANCE EXTRA. pte & CO. (Cabinet Makers) 
WACUUM ELECTRONIC LTD. || raaatics RACs otto et 
SIFAM ELECTRICAL INSTRUMENT CO. LTD. - el. LONDON, N.W3 
WOODLAND ROAD, TORQUAY Tel. 63822/3/4 Phone REG. 6404 Few walk Park Underground 
LYONS RADIO LTD.||[,,_ 4EfiGH Fibeuiry 
POCKET MULTIMELERS. Specially a jeange compact cagge ee M Al L 0 Q D E R 5 P E C IALISTS 
- rectar r 
p yA tho tret Pinel. Ranges Valin AC od GOODS DESPATCHED’BY RETURN 
- 10-: vi ) ai a 
Resistance 0-2000 end ‘[00 to $00 Rjohme.” inciuries full instructions, teat leads and Carriage, Packing & Insurance (U.K.) FREE !! 
TOC MANSSRIDGE CSADENS33. 8 mie 500 v. wkg. at 60° C., inverted mtg., TUNERS eee, MICROPHONES 
ve 82 1.M. PRICE 5/6. 4 mfd. 1.500 v. wkg. at 60° C., type 121B inverted mtg. Seek, Regu, mstzens, Chat Sasen, 9 TSL., 
Paice 416. = = en ey cates a. Ali above guaranteed as new Quad, So ea v8. one Lanes, beee, BZ. aoe 
VALVES. Specia fils ms onth—Mullard RF30 ites, », 2/9 es. EFSS, 4/6 ca. 5U4G, phone, Ly oot oe Ferrograph, Vortexion, Brenell, Wearile, Tannoy, Lowtner, 
Gea. Mazda 6F1 j6 ea. All as new and guaran‘ Post free. ae tte, Se alia a - 
Sfereny or MODEL RAILWAY COMPONENTS. Hire Purchase Terms @ “‘Comparator’’ Demonstrations 
ee WORLD WIDE EXPORTERS 
TRANSFORMER, Yr E, Es S00/200 v. Gon. tapped 2.5, 9 and 19 v. ter protesting 0 D.C. 3K OVERSEAS ORDERS SENT FREE OF PURCHASE TAX 
= 1g. Samp 15/8. 15/3. comp. 18/8. Postage up to value 16/6 add 1/9, over add 2/8. AND SHIPPED PROMPTLY AT MINIMUM COST 
ile as Sloe Seserstor te 7, Air Mi. at. 5U'9298._ npat C. C. GOODWIN (SALES) LTD. 
Sia incorporated te good comditina, PATON OWL Abi, curringe 1-., (Dept.W.14) 7, THE BROADWAY, WOOD GREEN, 
3 GOLDHAWK ROAD, SHEPHERDS BUSH, LONDON, W.12 LONDON, N.22 Wot, Tel. BOWes Park 0077/8, 
Telephone: SHEpherds Bush 1720 


vt. | 


TID = ao 


he hn be ae ee 
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7/10/- 
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ELECTRONICALLY 
STABILIZED 
POWER SUPPLIES 


SOUTH SUPPLIES 


TYPE 889. Output 300V +ve 300 mA. Valves: 
2 of GZ32, 3 of 12E1, 1 of —- 2 of —_ sty of 
STV30/20. wer components rated 

Size 19in. X 9in. x 12in. deep. 


— £19-10-0 


TYPE 890. Output 200V —ve 120 mA. Valves: 
1 of GZ32, 1 of 12E1, 1 of 6AM6, 2 of 85A2, 1 of 
STV30/20. Power e cstagainents rated 200 mA. 
Size 19in. x 7in. x 


PRICE £8-10-0 

The a of both power units are well stabilized 
against load and mains fluctuations, ripple under 
10 mV. Nominal input 230V. 50 cycles. 
The units are as new and robustly constructed with 
“C" core transformers, paper dielectric smooth- 
ing condensers and incorporate a load isolating 
relay. 
The output voltage is adjustable over a narrow 
range, but they can be modified quite easily for a 
fully variable output. 
All units are supplied in perfect working order, 
complete with leads, circuits and plug; are easily 
mounted in a 19in. rack, and are suited to most 
laboratory requirements. 

Further information including full performance 
data free on request. 


LOW VOLTAGE POWER UNIT TYPE 15 
D.C. unregulated power unit providing two separate 
smoothed outputs of — SOV. 4A. = (+ wired to 
chassis). Output impedance 4.3 ohms, ripple 
1 Volt R.M.S. at full load Input 230V 50 es. 
Switched metering of current, output voltagé on 
each channel and also A.C. input voltage. Size 
13}in. x 12in. x 20}in. 


PRICE £19-10-0 


All Instruments post and packing free in U.K. 


PRECISION CONDENSERS. Silver Mica by 
L.E.M. or Johnson Matth 200V. wkg. Ideal 
for bridges, etc. All brand new and full list on 


request. 

0.5 mf. 1%, 4/6; 0.5 mf. 5%, * out 1%, 3/3; 
0.25 mf. 2%, 2/-; 0.2 mf. 2%, 2/-; 0.1 mf 1%, 2/6; 
0.02 mf. 2%. 1/-; 0.01 mf. 2%, — P.P. on single 
condenser, 6d., 3 or more post 


PORTLAND ELECTRONICS Lm 


\ELcCTRiiaAL LTD.) 

95, OLD KENT ROAD, LONDON, S.E.1. 

90. HIGH STREET, EDGWARE, MIDDX. 
124, JUNCTION ROAD, LONDON, N.19 
72 BOROUGH HIGH STREET S.E.I. 


SMITH'’S SECTRIC CLOCKS 
all at 25% -OFff maker’s prices. 


With full manutacturer’s guarantee. 200-250 vy" 
50 cycles. 


Our 

Price 
BESWOOD 78/6 
CROMER 7i/- 
DRAYT 69/6 
DEBENHAM 54/6 
SEAFARER 21/6 


Pius Postage and Packing hd 


AMPLIFIER & SPEAKER 
in Cabinet 


Ex-Rental. Tested and 
in good working order. 
deal Guitar Amplifier. 
Complete with valves. 


ae 3 
R.C.A. AUTO CHANGERS 


4 speed Ronette head. Brand new. A snip for 


the specialist. 
£7.19.6 


12-CHANNEL 

TURRET TUNER 
BRAND NEW. Fitted 
witn coils | to Sand Eto 
9. 34/38 Mc/s. Complete 
with P.C.F. 80 and P.C.C. 
84 Valves. 
Manutacturer’s 
£7,7/-. 


33/- — 
FREE with every order fora 


BLACK & DECKER 
D.500 DRILL at £6.19.6 


we supply the following attachments 
ABSOLUTELY FREE 
@ 13 DRILLS @ HOLE SAW 
@ RUBBER DISC © 6 SANDING DISCS 
@ LAMBSWOOL BONNET 


ELECTRIC CLOCK, AUTO COOKER 
TIMER & TIME 
SWITCH 


price 


OUR 
PRICE 


BRAND NEW. Modernise 
and add pounds to the 
value of your electric 
cooker ideal ‘or a2uto- 
matic cooking, or any heat 
or current control. Com- 
plete with handsome elec- 
trie clock. 200/250 v. 


ljin. dia. POTENTIOMETERS 
10K, 26K, 50K. 100K (linear), 250K. 
log.) B/: switch 


40 mA., 6.3 v. 1.5 amp 
‘ack cee'th x iy = lim., 146. 


mer 4 ~~ y- wy ey ed 


STALYBRIDGE. ‘CHESHIRE 
STA 2148 


30 Amp. Full fitting inetruc- 
tions. Plus 2/6 P. & P. 


Price £001 7.6 


87. RESISTORS 
Miniature half-watt 5% “ Preferred value” range 
(144 values—12 to 10MQ). Very popular line G4. ea. 


WIMA “ TROPYDUR ” PAPER CAPACITORS 
Fiat oval shape. Small size. Glazed surface. 
mfd. tol, 250V 500V mfd. tol. 250V 500V 

1 20% 1 0% V1 
15 20% 22 10% 13 i 

022 20% 2 10% Ti 

033 20% 33 10% 

047 §=920% AT 10% 2 1/ 
05 20% 68 10% 2/ 
068 20% 1 10 10% Bf Bi 
a 10% 

i — HIGH STABILITY RESISTORS 
Largest selection oa 145 standard 
values plus many others. 

5% pW. 4 Ww. IW. 1014. 
2% iw. W. lie Iw 1° 
1% $W. 1/8 w. 16 Iw. 1/9 
Carbon Resistors tw. 3. Ww. Also 
Carbon and Wire wound to 200W. list No. 5. 


AND, OF COURSE, OUR OWN PRODUCTS 
Precision-made ALUMINUM 
BLANK CHASSIS 


Commercial ity, half-hard 16 s.w, Same day 
service. AN SIZE vo nearest 1/1n. $9 oF & 
Specials . tin. La 


*. 
Postage (oq. in.):—?2 94: 108 1/9; 144 1/6; 
432 1/9; 576 Q/-. 


THE WELL-KNOWN 
COOPER-SMITH 
HI-Fl AMPLIFIERS 
Each the best in its class— 
yet you can build it yourself! 


: 
HH 


Br Amp. ois W. 
: OW. Interrated } 
‘BANTAM’ 3/4W. Integrated 


Building instructions 
(Bantam 1/6; owe ~.) 


Please add postage for all orders under £2 


H. L. SMITH & CO. LTD 


287/289 EDGWARE ROAD LONDON, W.2 
Telephone Paddington 5891/7595 
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These have the advantages of high capacity values for 
small size and have been recognised by designers as a 
contribution towards solving the many problems arising 
from the replacement of the larger or bulkier paper 
dielectric condensers by electrolytics. 

The Tantalum Foil construction permits the use of an 
Electrolyte that is substantially neutral, thus precluding 
the possibility of corrosion to surrounding parts should 
the Condenser suffer direct mechanical damage whilst in 
operation. 

The extended shelf life of Tantalum Condensers is such 
that preliminary re-ageing is unnecessary, even after long 
dormant periods, and the reliability remains unimpaired. 


MINIATURE RANGE (- 40°C to -+85°C) 
Capacities from 4 uF at 6v. to 0-2 uF at 150v. 

Small size, light weight and reliability, particularly with 
regard to long shelf life. Suitable for Transistor circuitry, 
Airborne equipments, communications, high quality Hear- 
ing Aids and Timing Circuits. 


STANDARD RANGE ( - 50°C to +85°C) 
Capacities from 200 uF at é6v. to 15 uF at 150v. 

For equipments where low temperature conditions are 
met, and for apparatus working for prolonged periods 
without the need for servicing. Airborne and miniature 
transistorised assemblies are some of the latest applications. 


HIGH TEMPERATURE RANGE 

( -55°C to + 125°C) 

Capacities from 16 uF at 6v. to 16 uF at 150v. 

Ideal for use in equipments where extremes of temperature 
are encountered, such as aircraft, guided missiles, etc., 
and into specialised apparatus operating for long periods 
without attention. 


General Characteristics 
Type of construction: Polarised or non-polarised plain foil. 


Capacity tolerance: —20%+50% (Miniature) -20% 
elsewhere. 


Power factor: 8% at 50 c.p.s. but 12° below I5v. working. 


Max. leakage current: 2 vA after 10 mins. at working 
voltage (Miniature); elsewhere -01 pA/F/Volt, or 
2 uA, whichever is the greater. 


Technical Bulletins Nos. 58, 63 and 71, giving full details of 
these condensers, are available on request. 


CONDENSER SPECIALISTS 
SINCE 1906 


THE TELEGRAPH CONDENSER CO LTD 
RADIO DIVISION .- North Acton - London - W3 .- Tel: Acorn 006] 
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Developed after prolonged research 
in the Multicore Laboratories, Ersin 
Multicore Savbit Type 1 Alloy 
lengthens the life of copper soldering | 
iron bits by up to ten times. 

It incorporates a small percentage 
of copper, and this prevents 
absorption of copper fromthe: bit 
into the solder alloy. By keeping 
the bits in good condition, the use 
of Ersin Multicore Savbit.Alloy 
speeds soldering and increases 
efficiency. Savbit Alloy has been 
proved on the production lines of 
leading manufacturers throughout 
the world. Ersin Multicore 

Savbit Type 1 Alloy is made under 
sole British Licence of 

Patent No. 721,881. 


SAVBIT FOR FACTORIES 


Ersin Multicore Savbit Alloy con- 
taining 5 cores of non-corrosive 
flux is supplied to factories at 
bulk prices on 7 lb. reels. The 
popular 16 and 18 s.w.g. diameters 
are suitable for most soldering 
processes. Supplies are also avail- 
able on 1 Ib. reels. 


PUBLICATIONS 


Laboratory engineers and technicians 
areinvited to write on their company’s 


Modern Solders, which contains a 
wealth of information on melting | 
points, gauges, alloys, etc. 


See advertisement on inside 

e for details of Multicore 
Dp ‘or Service Engineers 
and Home Constructors. 


MULTICORE SOLDERS LIMITED - MULTICORE WORKS - HEMEL HEMPSTEAD - HERTS - Telephone ; BOXMOOR 3636 
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